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images up to 10 feet across 


even under oil-immersed objectives 


Because of the virtually solar intensity of the Scopi- 
con's high-pressure mercury arc, you can project sharply 
detailed images up to ten feet across even under oil- 
immersed microscope objectives. The light’s white color 
demonstrates the various biological stains to their best 
advantage. 

The Scopicon is highly adaptable — can be used 
with equal convenience for small-group study in a nor- 
mally lit room, or for exhibition to large groups in a 
darkened auditorium. Let us send you the brochure 
describing this versatile instrument. 


micro-projection ¥ equipment 
SCOPICON, Inc. 215 E. 149th ST. NEW YORK 51, N. Y. 


The Scopicon light 
source generates a light 
intensity of approxi- 
mately 64,000 ivmens. 
The projected light beam 
is remarkably steady ~— 
neither wanders nor 
flickers. 


The Scopicon 
high-pressure 


mercury arc 


“i, 
3 
\ 
- 
- 


there Here are eight 
must be distinct reasons 
why Haemo-Sol 
is the preferred 
cleaner for labora- 
tory glassware 


a reason 


* Completely Soluble 

* Leaves No Residue 

* Fully Haemo-Digestive 
*Lower Surface Tension 
* Scientifically Formulated 
* Controlled pH 

* Multiple Laboratory Uses 
* Greater Economy 


for literature and samples 
write 


MEINECKE & COMPANY, INC. 


225 Varick St. ° New York 14, N. Y. 


Ad 


Triphosphate (ATP); Amygdalin; Amylase; 


Animal Lecithin ; Ascorbic Acid Oxidase ; Bacitracin ; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 


Cc atalase 


Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 


lanine (D 
thritol ; 


Galacturonic Acid; Gentisic Acid; Girard Reagents P 


and T; 
Acid; Gly 


nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 


arterenol ; 


Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 


Melezitose 
Myanesin ; 
Orcinol ; 


linase; Peroxidase; Phenazine; Phenylpyruvie Acid; 


Phloridzin 


Protamines ; Protoporphyrin; Pyridoxal; Pyridoxamine; 
Pyrocatechuic Acid; Pyruvic Aldehyde; Ribonuclease; 


Saccharic 


Spermidine; Spermine; Thioacetic Acid; Thiocytosine; 
Thyroxine ; 
Tripyridy]; 
Urease; Uricase; Uridine; Vitellin; Xanthosine. 


Cellulase Chlorogenic Acid; Chorionic 


OPA); Dipyridyl; Edestin; Emulsin; Ery- 
N-Ethylpiperidine; Fibroin; Folic Acid; 


Gliadin; Glucose Pentaacetate; Glucuronic 
ceraldehyde; Glyceric Acid; Heparin; Horde- 


Kojic Acid; Kynurenic Acid; Lanthionine; 


; Mesobilirubinogen; Muscle Adenylic Acid; 
p-Nitrophenylphosphate; Nucleoprotein; 
Pancreatin; Pantothenyl Alcohol; Penicil- 


; Phosphorylase; Piperin; Porphyrindine; 


Acid; Salmine; Serine Phosphoric Acid; 


Trigonelline ; Triphenyltetrazolium Chloride; 
Trypsinogen; Tyrosinase; Tyrothricin; 


Ask us for others! 


DELTA CHEMICAL WORKS 


60th St. New York 


elephone Plaza 7-6317 


Extremely Accurate Temperature Control 
at any Point between 38°C. and 260°C. 


THE CASTLE HEAVY-DUTY HOT-AIR STER- 
MIZER is made of lifetime stainless steel 
with heavy insulation. A circulating fan 
provides full circulation of air . . . elimi- 
nates “hot” and “cold” spots . . . insures 
uniformity of 4°C. 

This Super-Standard Castle Sterilizer is 
electrically heated . . . is designed and 
built for constant, extra heavy work in the 
laboratory. Exceptional accuracy of con- 
trol enables you to use this sterilizer also 
as a drying oven. 


For complete information write: Wilmot 
Castle Co., 1212 University Ave., Roch- 
ester 7, N. Y. 


Accurate dial type thermometer provided 


Bacteriological 
Apparatus 
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ENZYMES 


Acetyl Cholinesterose (20,000 U/vial) 
Amylopsin 3 U.S.P. 
Alpha Amylase 
Beta Amylase 
Catalase Crystalline 
Chymotrypsin Crystalline 
Cocarboxylase 
Cozymase (coenzyme I) 65% Pure 
Cozymase (coenzyme I) 90% Pure 
Cytochrome C (amorphous Powder) 
Cytochrome C (liquid) 
Diastase (malt) 
Desoxyribonuclease 1 x Cryst. 
Emulsin 
Erepsin 
Ficin 
Glucuronidase 
Hemicellulase 
Hyaluronidase 
Invertase 
Invertase (Analytical grade with Melibiose) 
Invertase (Analytical grade without Melibiose) 
Trypsinogen 1 x Cryst. 
Urease Powder 
Uricase Powder 
Lipase 
Mycozyme 
Mylase P 
Pancreatin 
Papain Powder 
Pectinase 
Penicillinase 
Pepsin 1: 10,000 
Pepsin, 2 x Crystallized 
Phosphatase 
Protease 
Rennet N. F. 
Ribonuclease, Crystalline 
Soybean Trypsin Inhibitor, 5 x Crystallized 
Triphosphopyridine Nucleotide 
(approx. 65% pure) 
Triphosphopyridine Nucleotide 
(approx. 80% pure) 
Trypsin 1 Cryst. 
Trypsin 2X Cryst. 
Trypsin 2 x Cryst. (salt free) 
Trypsin 4 U.S.P. 


A READY REFERENCE 
That will Save Time for You 


Use this catalog as a “one stop” source 
of Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimi- 
dines, Tetrazolium Salts, Enzymes, Micro- 
biological and Bacteriological Media, 


Complete Animal Test Diets and er 


Ingredients for investigational use. TODAY 


GENERAL BIOCHEMICALS, INC. 


60 LABORATORY PARK + CHAGRIN FALLS, OHIO 


A new and more 
complete line of paper 
chromatographic 
equipment 

carefully engineered 

for use in this new 
field of analysis. 


CKROMATOCABS 
STEEL OR GLASS RACKS 
DENSITOMETERS 
INDICATOR SPRAYS 
ULTRAVIOLET LAMPS 
DRYING OVENS 
DISC CHAMBERS 
SOLVENT TROUGHS 
MICRO PIPETS 
CLIPS 


Prompt Delivery 


Write for Catalog PYREX INDICATOR SPRAYS 


new median 


Overcomes disadvantages of the various syn- 
Gum 


thetic resins, as well as Canada Balsam, 
Damar, etc. 


@ Spreads smoothly @ Won't crack, 
@ Hardens quickly darken or acidify 
@ Won't cause fading @ Won't crystallize 


@ Won'tinfluencepH @ Higher melting point 


@ Refractive Index 1.650 


Send for free sample on your 
letterhead to— 


The Technicon Chemical Co. 


Dept. M, 215 East 149th St., New York 51, N. Y. 
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Chicago Museum Field Work 


tT almost any time, somewhere in the world, scien- 

tists—solo, in twos or threes, or in larger groups 
—are collecting something for one of the four depart- 
ments (Anthropology, Botany, Geology, Zoology) of 
the Chicago Natural History Museum. Ever since the 
institution (formerly the Field Museum of Natural 
History) was founded in 1893, its worldwide expedi- 
tionary program has been continuous, except when 
war has caused temporary interruption. In recent 
years the number of parties dispatched on field opera- 
tions has ranged from sixteen to more than twenty 
annually. All continents and many island groups and 
sea areas have been explored. Museum scientists have 
penetrated tropical rain forests and jungles, mountain 
fastnesses, dismal expanses of desert, and all other 
sorts of terrain, including the depths of the sea, in 
the search for material to add to the collections, and 
in quest of data for contributions to scientific knowl- 
edge. Many of the expeditions have been large in 
scale; but the one- and two-man parties are the most 
numerous and carry on the bulk of ordinary expedi- 
tionary activity. 

The largest and most ambitious undertaking in the 
1952 program was the Southwest Archaeological Ex- 
pedition. This was its eighteenth year of operation 
and the ninth in which its work has been concentrated 
on prehistoric Mogollon Indian sites near the town of 
Reserve, New Mexico. Over the years it has been as- 
sembling pottery, implements, clothing, and other arti- 
facts, and from them reconstructing the history of 
tribes that lived from about 2500 B.c. to a.v. 1300. 
Since its inception, this series of expeditions has been 
directed by Paul S. Martin, chief curator of anthro- 
pology. In 1952 his principal aides were John Rinaldo, 
assistant curator of archaeology, and Elaine Bluhm, 
assistant in archaeology. 

An important zoological expedition to Kenya Col- 
ony and the Upper Nile region of Uganda, sponsored 
and led by Walther Buchen, of Chicago, collected birds 
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required for a projected habitat group showing the 
teeming bird life of a papyrus marsh. Dominated by 
whalehead storks, the group will also inelude cormo- 
rants, pelicans, water herons, plovers, ducks, and other 
birds. Mrs. Buchen, who participated actively in the 
collecting, and a British ornithologist, John Williams, 
joined the party in Nairobi. 

Other expeditions in 1952 included the following: 
A zoological survey of Colombia, in progress for 
nearly four years, was completed by Philip Hersh- 
kovitz, assistant curator of mammals. Harry Hoogs- 
traal, field associate in zoology, continued collecting 
small mammals, reptiles, insects, birds, and fishes in 
Africa, Madagascar, and Yemen. Luis de la Torre com- 
pleted his third expedition to Guatemala, in search of 
small mammals. Harry A. Beatty, of New York, col- 
lected birds in West Africa. D. 8. Rabor, of Silliman 
University, assembled a collection of mammals and 
birds in Zamboanga, Philippine Islands. Margery 
Carlson, Northwestern University botanist, gathered 
plants for the university and the museum in Mexico, 
Guatemala, El Salvador, and Honduras. Clifford H. 
Pope, curator of amphibians and reptiles, collected 
salamanders in Mexico. Fritz Haas, curator of lower 
invertebrates, made collecting trips to Cuba and 
Florida, and field work in Cuba was conducted by 
B. E. Dahlgren, curator emeritus of botany. Scheduled 
for December is an expedition to Paricutin by Sharat 
K. Roy, chief curator of geology. Bryan Patterson, 
eurator of fossil mammals, is in Argentina for a year 
of paleontological studies on a John Simon Guggen- 
heim Fellowship. Rainer Zangerl, curator of fossil 
reptiles, made paleontological surveys in Austria. 

Ore specimens from Utah and Colorado; fossil fish 
from Pennsylvania, New Jersey, and New Brunswick; 
fossil mammals from Texas; fossil invertebrates and 
plants from Illinois, Indiana, and Tennessee; and 
beetles from the Southwest were other additions made 
to the museum’s collections by staff field work in the 
season that has just closed. 

H. B. Harte 
Chicago Natural History Museum 
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RESEARCH 
BIOCHEMICALS 


For 
INVESTIGATIONAL USE 


WRITE FOR 


NEW 
CATALOGUE 


#58 975 


Listing over 600 
Research Biochemicals 


TYPICAL NBCo. PRODUCTS 
AMINO ACIDS 


A complete selection of more than 90 amino 
acids of maximum purity. Including natural L * 
synthetic DL and resolved L and D amino acids. 


NUCLEOPROTEINS - PURINES 
PYRIMIDINES 


Adenosine Triphosphate * Adenine * Adenylic 
Acid * Cozymase * Cytidine * Cytidylic Acid + Cyto- 
sine * Desoxyribonucleic Acid * Fructose and Glu- 
cose Phosphates * Glutathione * Guanine and Salts + 
Guanylic Acid * Hypoxanthine * Inosine * Nucleates 
* Ribose Nucleic Acid * Desoxyribonucleic Acid * 
Ribose * Protamine * Thymine Uracil * Uridine 
* Uridylic Acid * Xanthine * Xanthosine. 


“VITAMIN FREE” CASEIN 
(Hot Alcohol Extracted) 
A valuable source of protein nitrogen of excep- 
tional purity for incorporation into diets to produce 
vitamin deficiencies. 


MISCELLANEOUS BIOCHEMICALS 


Alpha Keto Glutaric Acid + Cytochrome C * 
Glutamine * Dopa * Glycogen + Heparin * Lysozyme 
* Crystalline Vitamins + Crystalline Carbohydrates 
* Fatty Acids * Growth Factor Analogs * Enzymes 
* Biological Test Diets + Alkaloids. 


CLEVELAND OHIO 


This ‘‘LUBRI-TACT”’ 


feature makes the 


JAGABI*. 
Better Rheostat 


The “‘Lubri-tact”’ 
consists of a graphited 
carbon lubricator which 
slides with the phosphor- 
bronze current-carrying brush. 
The resultant smooth action 
minimizes wear on the 
resistance winding... 
insures precise, positive 
adjustment and long life. 
Jagabi Rheostats have 
several other features 
that help make them 
rugged and dependable. 
They are fully described 
in an illustrated 
bulletin. 


LUBRICATED 
SLIDING 
CONTACT 


Write for 
your copy of 
BULLETIN 


We stock Jagabi Rheostats in 8, 10, 16 and 20 41-SM 


inch lengths and in 76 ratings from 30,000 
obms,.1 ampere down to .34 obm, 25 am- 
peres. We also make special types. 


JAMES G. BIDDLE CO. 
‘ Electrical & Scientific Instruments Gea 
1316 ARCH STREET, PHILADELPHIA 7, PA. 


GLASS ABSORPTION 
CELLS 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimetera— 
io-Colorimeters — Com tors — tand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 


179 East 87 Street, New York, New York 
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DIALUX 


MICROSCOPE 


When Leitz brings out a new microscope design, it is 
big news, and the new DIALUX is the greatest Leitz news in more than 
a decade. Exclusive new features give the DIALUX a convenience and 
practicability which reaffirm Leitz leadership in microscopic develop- 
ment. See it, try it, compare it soon. We think you'll agree it’s years 
ahead in precision and ease of operation. 


For transmitted light * 4 apochromatic objectives * also available with 
achromatic objectives - Both Monocular and Binocular tubes - Monoc- 
ular tube for photomicrography + Stage controls on common axis + 
Sturdy yet light weight construction - Polished oak fitted case. 


Removable head with exclusive 
bayonet clamping arrangement 


Tube revolves in 360° arc, 
may be used in any position 


Nosepiece and objectives 
slide out horizontally 


Objective safety retractor . . . 
backs up automatically on 
slightest pressure, prevents 
damaging contact with slide 


Substage condenser slides 
out of dovetailed fork 


Safety locking device 
prevents vertical or horizontal 
movement of mechanical stage 
when not in use 


For details, write Dept. E. LEITZ, Imc., 304 Hudson Street, New York 13, N.Y. 
LEITZ MICROSCOPES-SCIENTIFIC INSTRUMENTS-BINOCULARS-LEICA CAMERAS AND ACCESSORIES 
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BAUSCH & LOMB EXHIBIT 


of the world’s finest 
optical instruments of science” 


"See you at Booth 100 
A.A. A.S. INTERNATIONAL SCIENCE EXHIBITION” 


Kiel Auditorium, St. Louis 
DECEMBER 27-30 
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Chicago Radiocarbon Dates, III’ 


W. F. Libby 


Institute for Nuclear Studies and Department of Chemistry 
University of Chicago, Chicago, Illinois 


HE DATES OBTAINED since the publica- 

tion of the first and second date lists (1—3) 

are presented below. This list covers the 

period September 1, 1951, to September 1, 
1952. The dates quoted are based on 5568 +30 years 
as the half-life of radiocarbon (3). The number of 
runs is indicated by the number of dates listed, unless 
they were merely remeasurements of the carbon ob- 
tained from an earlier combustion, in which case 
brackets are placed around the set of dates involved. 
Remeasurement always involved rewashing the sample 
with acid for cleaning; otherwise, separate portions 
of the original samples were processed and measured. 
Counting time has been limited to 48 hours in most 
cases. 

The numbering of samples and the file names we 
have used (which appear in parentheses when two 
names are given) are entirely our own and not those 
of the donors and collaborators. We prefix “C” to our 
numbers to distinguish them from the sample numbers 
from other laboratories. 


RADIOCARBON DATES 


i Mesopotamia and Western Asia 
(Principal collaborators: R. J. Braidwood, T. Jacob- 
sen, Richard A. Parker, and Saul Weinberg) 


No. Sample Age (years) 


A. Egypt 


C-753 Shaheinab near Khartoum, Su- 

and dan: This ancient site may be 

C-754 the clue as to whether some ele- 
ments in Egyptian civilization 
came from Africa northward. 
The ‘site is about 1200 miles 
from the Egyptian Fayum 
(Sampies 457, 550, 551—the 
Egyptian granaries, which 
dated 6240 years); and the 
archaeological connection with 
the Fayum Neolithic is close. 
Collected in 1949 by A. J. 
Arkell, Department of Egyptol- 
ogy, University College, Lon- 
don. Submitted by R. J. Braid- 
wood, Oriental Institute, Uni- 
versity of Chicago. 


1 The author gratefully acknowledges the generous financial 
support of the John Simon Guggenheim Memorial Founda- 
tion, the Geological Society of America, and the Wenner-Gren 
Foundation for Anthropological Research, a portion of whose 
original grant still remains. He also wishes to thank the 
members of the Committee on Carbon 14 and the several 
other archaeologists and geologists who have given advice 
about selection and identification of samples from time to 
time. 
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RADIOCARBON DATES—( Continued) 


Sample 


Age (years) 


C-754 


C-743 


Shaheinab Charcoal: Two lots, 
one marked ‘‘ N80, 20-40’’ and 
the other ‘‘066(5).’’ 


Shaheinab Shell: Bivalve shells 
from Shaheinab, apparently in 
fairly unaltered condition. 


Iraq 


Jarmo, Iraq (JarmoII): Jarmo 
is an early village site in the 
liwa of Kirkuk, Iraq, midway 
between the towns of Kirkuk 
and Sulimaniyah. This site is 
early Neolithic and exhibits the 
earliest traces of an established 
food-producing village economy 
in the ‘‘nuclear’’ Near East. 
Only the upper third of the site 
yielded portable pottery, but 
there was a_ well-established 
architectural manifestation 
throughout the 7.10 m of depth, 
and traces of about a dozen 
**floors,’’ or building renova- 
tions. An excavation labeled I 
was made clear to virgin soil 
near one edge of the mound. 
Eight floors were found. A 
second excavation, labeled II, 
was made at the highest point. 
This went down 4 m through the 
sixth floor, which is still 3.2 m 
above virgin soil. The sixth floor 
of II is equivalent to the third 
floor of I, and the second floor 
of II is equivalent to the first 
floor of I. The earlier Jarmo 
sample (113), consisting of 
shell, came from the seventh 
floor of I. It dated at 6707 + 320 
years. The present sample, con- 
sisting of flecks of charcoal 
collected by the pickmen as they 
cleared the levels, came from the 
same spot as the earlier shell 
sample. Especially for the deep 
floors, such as the seventh, the 
character of the fine-grained 
touf debris and of the touf 
walls themselves was such as to 
give absolute confidence in the 
undisturbed nature of the 
locality. Collected and _ sub- 
mitted by R. J. Braidwood. 


Jarmo, Iraq (Jarmo III): 
Chareoal from fifth floor of 


5060 + 450 


5446 + 380 


6606 + 330 


6695 + 360 


673 
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RADIOCARBON DATES—(Continued) 


RADIOCARBON DATES—(Continued) 


sad Sample Age (years) ~ Sample Age (years) 
excavation II (cf. Samples 742 partment of Geodesy and Geo- 
and 113). Submitted by R. J. physics, Cambridge University, 
Braidwood. England. 
II. Western Europe III. United States and Canada , 
(Principal collaborators: H. L. eae 
Movius, Jr., E. S. Deevey, Jr., (Prineipal collaborators: E. 8. 
and R. F. Flint) Deevey, Jr., R. F. Flint, J. B. 
Griffin, R. F. Heizer, F. John- 
son, F. H. H. Roberts, and W. 
F. Netherlands 8. Webb.) 
C-621— Dutch Prehistoric: Charcoal 
C-627 and wood samples covering a A. Canada 
considerable range in the chron- : 
ologic column of the Nether- C-608 Burley Site, Lake Huron: Char- 2619 + 220 
lands beginning in the Meso- coal from Occupational Horizon 
lithie (627). Submitted by A. No. 1 from the Burley Site, 
E. van Giffen, director, Bio- located on the northern terrace, 
logical-Archaeological Institute, formerly mouth of the Ausable 
Groningen. River, about 1 mi from Lake 
Huron. This was an old Indian 
C-627 Dutch I: Chareoal from Meso- 7965 + 370 dwelling site. The profile is: 
lithic site in the Netherlands. (a) sand below the 12’ level 
Donor’s label: ‘‘Haule I Fr. above the lake; (b) Occupa- 
Mesolithic, Netherlands, ca. tional Horizon No. 1, consisting 
5000 B.c.’? Donor’s sample No. of dark sand of the most 
A. ancient occupational level; the 
charcoal, which was taken from 
C-623 Dutch Bronze Age: Charcoal 2523 + 200 this level, lies between the 12’ 
from Province of Drente, 2602 + 290 and 14 elevations; (¢) strati- 
thought to be of Bronze Age. Av 25624175 fied alluvial sand with shells of 
Donor’s label: ‘*Oudemolen, fresh-water snails up to 15’—17° ; 
Comm. Vries, Prov. Drenthe, (d) second occupational level 
Tumulus 3. 2-period-barrow. (No. 2), %4’-1’ thick; (e) light- 
Bronze Age.’’ Donor’s sample gray sand 14’-1’ thick; (f) dark 
No. 15. sand of the most recent occupa- 
tional horizon (No. 3); (g) top 
C-621 Groningen: Wood from round 2222 + 200 cover of windblown sand, 1’-2’ 
church at St. Walburg in tower thick, 18’-20’ above the present 
of Groningen. Piece of wooden lake level. It is believed that 
post. Earliest ecclesiastical con- this may date from the early 
struction at St. Walburg can be one-outlet stage of the Nipis- 
dated at the third century A.D. sing Great Lakes. Collected by 
at the latest. Possibly some W. Jury, 1950, Submitted by 
buildings existed on this site as A. Dreimanis, University of 
early as the second century; it Western Ontario, London. 
is important to know whether 
such structural features are C. Illinois, Indiana, Iowa, Ken- 
actually associated with early tucky, Ohio, and Pennsylvania 
a C-674 Lake Chicago Sands, Chicago 8200 + 480 
(Tolleston): Wood from Lake 
G. lectand Chicago sands on University of 
C-749 History of the Geomagnetic 5300 + 340 Chicago campus, corner 58th St. 
Field, Reykjavik, Iceland (Ice- and Ellis Ave., surface elevation 
land Peat): The direction of 592’. Found in horizontal posi- 
the earth’s magnetic field is re- tion overlain by stratified sand 
corded by solidifying lavas, as at depth of 14’, according to 
of the time of solidification, by workman who found it. The 
the permanent polarization of section at this locality is sand 
the lava. Near Ellidha4 Bridge stratified with some silt lay- 
near Reykjavik, a lava flow ers, 0-19’; blue clay (till) 
occurs with polarization roughly with some sand and gravel, 19’- 
parallel to the present geomag- 57’. Professors Bretz and Hor- 
netic field. It happened to flow berg, of the University of 
over postglacial peat, which Chicago, are of the opinion that 
constitutes the sample. Its date this sand represents a Tolleston 
correlates directly with that of and post-Tolleston lake deposit 
the flow. Submitted by B. C. and that at a depth of 14’ the 
Browne and J. Hospers, De- sand is probably Tolleston. Low 
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Age (years) 


C-684 


C-675 


C-664 


beach ridges superposed on the 
sand at the location occupy the 
position of the Algoma stage of 
the lake. Submitted by Leland 
Horberg, Department of Geol- 
ogy, University of Chicago. 


Wilson Hopewell Site, White 
Co., Illinois (Wilson Hopewell) : 
Charcoal from a fire pit in the 
corner of a log tomb in Mound 
Wh °6 in White Co., Ill. (Wilson 
Site). This fire pit was in asso- 
ciation with 7 burials, grave 
goods of positive Hopewellian 
affiliation. There was evidence 
in the stratigraphic profiles that 
there was no intrusion into the 
tomb in recent times and that 
the charcoal is therefore of defi- 
nite Hopewellian origin. There 
were deposits of reworked lime- 
stone throughout the fill of the 
mound, and the log roofing raft- 
ers over the tomb were largely 
discernible because of this re- 
deposited limestone. Collected 
by Melvin Fowler, Illinois State 
Museum, Springfield. Submitted 
by Fred Eggan, University of 
Chicago. 


Plum Creek, Dyer, Indiana 
(Calumet) : Wood from alluvial 
fill along Plum Creek near Dyer 
(SW% SE% see 32, T.35 N, 
R.15 E). The specimen was 
found at a depth of about 10’ 
in the alluvial fill and about 2’ 
above the base, which was in 
contact with glacial fill. Fill 
represents the Calumet and 
post-Calumet deposit (Bretz, 
Illinois Geol. Survey Bull. 65, 
117 [1939]), and the wood from 
near the base of the fill is prob- 
ably of Calumet age. Shells, a 
mammoth tooth, and numerous 
fragments of deer antlers are 
associated. The shells, identified 
by F. C. Baker, differ from 
those found in definitely dated 
Tolleston sediments. Collected 
by H. Bretz and L. Horberg. 
Submitted by L. Horberg. 


Skunk River, Iowa (Ames Top 
Drift): Wood from the Ames 
quarry (cf. Samples 596, 653, 
which dated 11,952+500 and 
12,200 + 500). This wood, un- 
like the earlier samples, is not 
from the till but from a zone 
about 1’ thick of stratified sand 
and silt lying between the upper 
and lower tills at a depth of 
28’ from the surface. The top 
of this stratified zone contains 
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710+310 
736 + 200 
Av 723 + 180 


1850 + 480 


14,042 + 1000 


C-653 


C-596 


C-738 
to 
C-741 


C-738 


occasional root fragments, seem- 
ingly in place. This sample 
probably came from the stump 
of a tree that grew where it 
was found. Collected by Wayne 
Williams and Bob Tench. Sub- 
mitted by C. S. Gwynne, Iowa 
State College, Ames. 


Skunk River, Iowa (Ames): 
Glacial wood from the same 
quarry as Sample No. 596. It 
consisted of about 12 pieces up 
to 6” in length and 1” or 2” 
in diameter. They all came orig- 
inally from one piece of wood 
situated in a small pocket of 
sand in the same till as sample 
No. 596. The sand pocket was 
about 3’ above and 12’ west of 
the position of the other piece 
of wood. Submitted by C. 8. 
Gwynne. 


Skunk River, Iowa (Cary II): 
Glacial wood from quarry near 
Ames. Found in the center of 
NW sec 24, T.84 N, R.24 W, 
Story Co., on east side of Skunk 
River about 90’ above the valley 
bottom. Desiceated swell and 
swale upland bordering the 
Skunk River; maximum relief 
of 120’ reached about % mi 
southeast of the river, now 
modified by quarrying opera- 
tions (see USGS Topogr. 
Quadr., Ames, Iowa [1914}). 
The stratigraphy is Mankato 
till about 30’ thick above the 
Mississippian limestone bedrock. 
The sample, which consisted of 
wood, was found about 25’ be- 
low the surface in the unoxi- 
dized zone, which was gray, 
dry, and very hard, and had 
to be blasted to remove the 
sample. The layer consisted of 
fine clay, silt, and sand, most 
of it with some pebbles pres- 
ent. The oxidized to unoxidized 
gradational boundary occurred 
about 12’ below the surface, 
which was covered with timber. 
The sample was about 3” in 
diameter and 2 long before 
blasting to remove. Collected by 
Ronald E. Wileox, Department 
of Geology, Iowa State College, 
Ames. Submitted by R. F. Flint, 
Yale University. 


Archaic Kentucky Indian Sites 


Annis Shell Mound Butler Co. 


12,161 + 540 
12,286 + 800 
Av 12,200 + 500 


10,369 + 700 
12,798 + 660 
Av 11,952 + 500 


4289 + 300 


675 


Our 


RADIOCARBON DATES—( Continued) 


RADIOCARBON DATES—(Continued) 


Our 
No. 


Sample 


Age (years) 


Sample 


Age (years 


C-739 


C-740 


C-741 


0-755 
and 
“ 0-756 
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(Kentucky Archaic I): Deer 
antler from the 1.5’, 2.0’ and 
2.5’ levels at Site Bt 5, the 
Annis shell mound. This sample 
was taken entirely from a band 
1.5’ thick, the top of which was 
within 1’ of the mound surface. 
It is to be correlated with Sam- 
ples 116, 180, and 251 from the 
same mound, which gave 5149 + 
300, 7374+ 500, and 4900 + 250, 
respectively. However, 116 and 
180 consisted of rather powdery 
shell, which was somewhat dubi- 
ous; 251 was deer antler from 
the 6.5’ level. Submitted by W. 
8S. Webb, University of Ken- 
tucky. 


Annis Shell Mound, Butler Co. 
(Kentucky Archaic II): Deer 
antler from the 5.5’, 6.0’, 6.5’, 
and 7.0’ levels. This sample 
came from a band 2’ thick at 
the bottom of the mound. 
Again this sample should cor- 
relate with Samples 116, 180, 
and 251, as well as with Sam- 
ple 738. Sample 251 was from 
the same level. Submitted by 
W. S. Webb. 


Indian Knoll Shell Mound, Ohio 
Co. (Kentucky Archaic III): 
Deer antler from a band 1%’ 
thick at the 1’ level. This ma- 
terial is similar to Sample 254, 
which gave 5302+300. Sub- 
mitted by W. S. Webb. 


Indian Knoll Shell Mound, Ohio 
Co. (Kentucky Archaic I WV): 
Deer antler from the 4.5’ level, 
from a band 1%’ thick near the 
bottom of the mound. The total 
depth of the mound is 7’. This 
is the same site as Samples 254 
and 740. Submitted by W. S. 
Webb. 


Virginia 


Perry Site Shell Mound, Lu°25, 
Tennessee River, Alabama (Ala- 
bama Archaic): Deer antler 
from the 4’ level (Sample 755) 
and the 3.5’ level (Sample 756), 
mixed about equally to afford 
sufficient carbon for measure- 
ment. The Perry Site, Lu°25, 
Unit 1 (cf. Bull. 129, Bur. Am. 
Ethnol. [1942], by W. S. Webb 
and D. L. DeJarnette) was an 
ancient shell mound about 500 
yards from the upper end of 
Seven Mile Island, which lies 


4333 + 450 


EZ. 


C-645, 
C-647, 


and 
C-649 


4282 + 250 


3963 + 350 


x D. Alabama, North Carolina, South Carolina, and West 


4764 + 250 


C-645 


between the Wilson and Pick- 
wick dams on the Tennessee 
River in Alabama. It was 200’ 
by 300’ and about 10’ thick at 
its thickest point. The archaeo- 
logical stratigraphy indicates 
that the Alabama shell mounds 
began earlier than those in 
Kentucky (Annis and Indian 
Knoll; Samples 116, 180, 251, 
254, 738, 739, 740, and 741). 
These samples, together with 
those from the Archaic Ken- 
tucky mounds, indicate when 
archaic man ceased to build 
shell mounds in the Southeast- 
ern U. S. Presumably this oc- 
curred when he had developed 
an economy independent of 
shellfish as a staple food sup- 
ply. Submitted by W. S. Webb. 


Louisiana, Mississippi, Missouri, Nebraska, and 


Texas 


Soil, Red Cloud, Nebraska; 
Buried soils from Schultz’ Ter- 
races Nos. 1 and 2, south of 
Red Cloud. Terrace 1 is thought 
to be 2000-3000 years old, al- 
though several buried soils of 
rather weak profile development 
exist here, and there could be a 
fairly wide range of age. The 
soil actually taken on Terrace 1 
was the lower part of a sort of 
double profile with a very thin 
horizon of light-colored material 
separating the layers. The Ter- 
race 2 material should correlate 
very closely to the charcoal 
date—i.e., 9000—10,000 years. A 
serious effort was made at all 
points to exclude rootlets from 
the sample. Samples collected in 
1949 by E. C. Reed, C. B. 
Schultz, H. Waite, and James 
Thorp. The organic matter in 
the soils analyzed: No. 645, 
0.66% C; No. 647, 0.45% C; 
No. 649, 0.47% C. J. W. Bor- 
land, of the Beltsville Labora- 
tories, Division of Soil Survey, 
U. S. Department of Agricul- 
ture, extracted these small 
amounts of carbon from the soil 
samples, preparing barium car- 
bonate which was submitted for 
analysis by James Thorp, De- 
partment of Botany. Earlham 
College, Richmond, Ind. 


Soil Terrace II: Soil sample 
from Terrace 2. Taken from a 
level about 30’ below the top of 
Terrace 2. Buried by loess, it 
eame from a dark grayish- 
brown and rust-mottled buried 
soil about 18”-2’ thick. It lay 
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C-647 


C-649 


about 100 yards from sample 
No. 647. 


Nebraska Soil: Soil sample 
from Terrace 2. Taken from a 
level about 30’ below the top of 
Terrace 2 from a dark grayish- 
brown and rust-mottled buried 
soil about 18”-2” thick. It lay 
about 100 yards from sample 
No. 645. 


Soil Terrace I: Soil sample 
from Terrace 1. Following is a 
cross section from the surface 
down: 0”-18”", dark grayish- 
brown, crumb-structured, 
careous silt loam; 18”—24”, cal- 
eareous loess; 24”-36”, black, 
granular, caleareous silt loam 
(a buried soil) ; 36”-18”, pale- 


brown, caleareous loess with 
white line threads; 48”-84”, 
pale-brown calcareous lami- 


nated silt and silty clay loam; 
84”-92”, light grayish-brown. 
caleareous silt loam with pris- 
matic structure (a weakly 
developed buried soil represent- 
ing a short period of slow 
accumulation) ; 92”—110”, black 
granular caleareous silty clay 
loam (black when wet; a buried 
soil) ; 110”-120”, light grayish- 
brown caleareous silt loam, 
either loess or alluvial silt; 
120”-134”", dark-gray granular 
calcareous silty clay loam. This 
is the A horizon of the buried 
soil that was sampled (sample 
No. 649) (the buried soils 
above this level have many 
modern grass and tree roots) ; 
134”-156”, prismatic calcareous 
heavy silt loam; 156”-216”, 
coarse prismatic calcareous 
loesslike silt loam. The flood 
plain of Louisa Creek lies 27’ 
below the top of Terrace 1 at 
this point. 


Kincaid Shelter, Edwards 
Plateau, Texas (Kincaid): 
Charcoal from the Kincaid 


Cave, Edwards Plateau, Texas. 
The cave yielded a remarkably 
complete sequence of archaeo- 
logical and faunal stages, rang- 
ing from early man levels at 
the bottom to late prehistoric 
Indian horizons at the top. This 
sample is from near the top, 
the deeper samples having had 
too little charcoal to measure. 
This sample is from 20” below 
the surface in a fire pit, Bed 
#6, dark-grey zone of burned 
rock; Square G-H: B-9 (Square 
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7426 + 600 


4150 + 350 


4 near). Collected in 1951. 

onor’s sample No. 4. Sub- 
mitted by Glen L. Evans, Texas 
Memorial Museum, Austin. 


F. Arizona, California, Colorado, and New Mexico 


C-631 


C-632 


C-617 


C-673 


California Crude I: Crude oil 
taken from depth of 1100’ in 
the Tulare formation of Upper 
Pliocene age at the South Bel- 
ridge field in Kern Co., Calif. 
This oil, together with that of 
Sample 632, is from the young- 
est productive horizons known 
to the Shell Oil Co. Submitted 
by M. E. Spaght, Shell Devel- 
opment Co., Emeryville, Calif. 


California Crude II: Crude oil 
from the Upper or Middle 
Pico formation of Upper 
Pliocene age, from the Padre 
Canyon field in Ventura Co., 
Calif. The actual well was Hob- 
son B 47-1 of the Chanslor- 
Canfield Midway Oil Co. This, 
together with Sample 631, con- 
stitute the youngest crude oil 
samples measured, Submitted 
by M. E. Spaght. 


Deep Peat Bed, San Joaquin 
Valley, California (San Joa- 
quin): Peat from well dug by 
Bureau of Reclamation near 
Tranquillity, Calif., in studying 
ground water conditions of the 
San Joaquin Valley in con- 
nection with Central Valley 
Project. Peat found at depth 
of about 550’. A silty clay over- 
laid the peat, and a clay stone 
lay beneath it. The bed itself 
was about 1’ thick. The fiecks 
of wood were not replaced. The 
condition described prevails 
over an area of three townships 
in this vicinity, and the clay 
stone underlying the peat can 
be traced for at least 50 miles 
along the central part of the 
San Joaquin Valley. Age was 
desired to fix rate of deposition 
of the 500’ of alluvial sediments 
on the valley floor. Donor’s 
sample No. 15-16-12B. Sub- 
mitted by E. F. Sullivan and 
Phil Dickinson, acting district 
managers, Bureau of Reclama- 
tion, Region 2, Fresno, Calif. 


Medicine Lake Highlands, Cali- 
fornia (Medicine Lake): A 
variety of hard pine found 
buried under the youngest 
pumice déposits of the Medi- 
cine Lake Highlands of north- 
ern California. This wood dates 


Older than 
24,000 


Older than 
27,780 


Older than 
17,800 


1107 + 380 
Av 1360 + 240 


[ier +300 
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No. Sample Age (years) ng Sample Age (years) 
the final voleanic eruptions in made Crater Lake. Charcoal 
this country and gives a max- from branches of wood up to 
imum age for the huge flows of 1’ in diameter lying prostrate 
obsidian found in the vicinity under a cover of 3’—4’ of rhyo- 
of Medicine Lake. Submitted by lytic pumice from the last 
Howel Williams, Department pumice explosion within New- 
of Geology, University of Cali- berry Crater. Found at new 
fornia, Berkeley. road cut between Paulina and 

East Lakes, 2.5 mi west of 
C-695 Big Sur, Monterey Co., Cali- 1840 + 400 East Lakes Forest Camp and 
fornia (Big Sur II): Charcoal approximately 1.5 mi southwest 
from shell midden on California of the vent of the Big Pumice 
coast at mouth of Willow Creek Cone between the lakes. The ex- 
about 30 mi south of Big Sur, act spot was 0.1 mi west of 
Monterey Co. Midden overlain the turnoff to Paulina Lake 
by 10’ of gravels. Present beach Summer Homes and the same 
gravels submerge 4.5’ of mid- distance east of the turnoff to 
den, indicating shore subsidence the IOOF Camp. Submitted by 
(cf. Sample 628 for another Howel Williams. 
sample of charcoal from this 
midden. This date was 1879+ C-611, Danger (Lamus) Cave, Utah: 
250). The charcoal in this sam- C-635, Samples from Danger Cave 
ple came from the base of the C-636, near Wendover, Utah. Floor of 
midden. Submitted by R. F. and cave has beach sand 2’ thick 
Heizer, University of Cali- C-640 from Lake Stansbury. This was 
fornia, Berkeley. dated at 11,453+600 and 11,- 
151+570 by sheep dung and 
C-659 Indian Midden Shell, Lower 1063 + 160 wood fragments, respectively, 
California (Lower California 716 + 130 which were found in the sand 
Shell): Shell from Indian mid- Av 889+ 100 (Samples 609 and 610). Sub- 
dens at Punta Clara and vicin- mitted by Jesse D. Jennings, 
ity in Lower California. Shells University of Utah. 
were cryptochiton. Harold C. 
Urey measured their tempera- C-611 Danger Cave III: Charcoal 9789 + 630 
ture of formation to be 15° C from just above the sand in 
and concluded no oxygen ex- the lowest layers of the 15’ 
change of importance had oc- deposit of garbage and debris 
curred. Submitted by Carl L. found at the cave mouth. 
Hubbs, Scripps Institution of Donor’s sample No. F97FS515. 
Oceanography, La Jolla, Calif. 
C-640 Danger Cave VI: Charred rat 8960 + 340 
C-451 Lindenmeier Site, Colorado 5020 + 300 dung found on the sand. A thin 
(Lindenmeier): Chareoal ob- layer of charred rat dung and 
tained from a hearth in the fill ash was found at this level. 
of a secondary channel. Geo- Donor’s sample No. FS619 
logic evidence indicated that the (Feature 18 or 19). 
age of the hearth should be ap- 
proximately half that of the oc- C-635 Danger Cave VII: Charred 1930 + 240 
cupational level from which the bat guano, plant stems, and 
Folsom material was taken. Sub- twigs from 18”-24” below the 
mitted by Frank H. H. Roberts, current surface of the pile of 
Smithsonian Institution. debris. Donor’s sample No. 
FS614 (Feature 17). 
. G. Nevada, Oregon, and Utah 
C-657 Newberry Crater, Oregon 2054 + 230 C-636 yy Cave VIII: Charred 3819 + 160 
guano, twigs, and plant 
(Newberry): Charcoal from fragments from 48”—52” below 
Newberry Crater, Ore. Dates the oft 
the final eruption of the vol- 
Donor’s sample No. FS615 
cano. The pumice covering the (Feature 5) 
Fort Rock Cave (sandals, sam- : 
Crater cones. This shows C-630 Kimberly, Wisconsin (Nee- 10,676 + 750 


whether the Fort Rock pumice 
is coeval with Big Pumice 
Cone and whether Newberry 
continued active after the great 
Mount Mazama eruption, which 


nah): Glacial wood from Kim- 
berly, Wis. This consisted of 
a tree stump approx 9” x5”, 
found about 12 years ago in an 
excavation at the Kimberly- 
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C-668 


Clark Paper Mill by workmen 
of the Lampert Co., of Osh- 
kosh. Mr. Lampert gave pieces 
of the wood to the Oshkosh Mu- 
seum. The mill is almost in a 
direct line with the Pointe 
Beach site of Two Creeks, and 
it is thought that it should 
be of Mankato age (cf. Samples 
308, 365, 366, 536, 537, 444 
355, 356, and 337). James A. 
Lundsted, of the Oshkosh Pub- 
lic Museum, and Clifford Allen, 
of Kimberly-Clark, described 
the sample. W. F. Read, of the 
Department of Geology, Law- 
rence College, examined the site 
on May 2, 1952. He found that 
the wood occurred at a depth of 
about 10’ in a section of varved 
clays 25’ thick, which extends 
from the surface down to the 
limestone bedrock. He stated 
that the clay is ‘‘the youngest 
glacial deposit of the area’’ 
and ‘‘was almost certainly de- 
posited in a temporarily ice- 
dammed lake formed against 
the front of the retreating 
Valders Ice (Lake Oshkosh).’’ 
According to Leland Horberg, 
of the University of Chicago, 
this strongly indicates that the 
wood is of Mankato age and 
that it was deposited as drift- 
wood in the Lake Oshkosh 
clays. Submitted by James A. 
Lundsted. 


Keyhole Reservoir, Wyoming 
(Keyhole Reservoir II): Char- 
coal found in a small rock 
shelter (Site 48CK204) that 
occupies the sloping shelf of the 
south side of the sandstone 
bluff west of Mule Creek and 
south of the Belle Fourche 
River. The rock shelter is 
known as Excavation Unit 2 
(XU2). The sample was com- 
posed of 7 small lumps of char- 
coal (Cat. Nos. 48CK204-120, 
-298, -327, -338, -430, -432, -462) 
and one lump of charred wood 
(Cat. No. 48CK204-429), taken 
from 4 basin-shaped, rock-filled 
hearths and from the sand 
matrix enveloping these hearths, 
and 4 similar hearths in squares 
N100E20 and L110E40 (XU2). 
A preliminary study of the data 
indicates that three components 
—two lithic and one ceramic 
(‘*Woodland’’) — are ___repre- 
sented in XU2. Segregation of 
these components is difficult be- 
cause the ‘‘floor’’ of the shelf 
is uneven, and the overlying 


December 19, 1952 


2790 + 350 


C-667 


C-696 


RV. 
C-687 


deposits of fine windblown sand 
have been subject to inflation 
as well as deflation, and have 
been profoundly disturbed by 
rodent action. Tentatively, two 
hearth levels representing the 
earlier and later lithic com- 
ponents have been recognized. 
The chareoal and charred wood 
comprising this sample came 
from hearths and matrices of 
the ‘‘earlier’’ level. Four 
‘‘MeKean lancelate’’ frag- 
ments found below the level of 
these hearths and probably 
associated with them suggest 
that the earlier lithic com- 
ponents, XU2, may be contem- 
poraneous with Level 1 in Site 
48CK4 (Sample 667). Esti- 
mated age of the earlier lithic 
component, XU2, about 4000 
years. Collected by Richard P. 
Wheeler and submitted by Paul 
L. Cooper, field director, River 
Basin Surveys, Lineoln, Neb. 


Keyhole Reservoir, Wyoming 
(Keyhole Reservior I): Char- 
coal from a small rock shelter 
on the north side of the Belle 
Fourche River, about 4% mi east 
of the Keyhole Dam. Sample 
was obtained from the matrix 
of Level 1, which was the lowest 
occupational stratum and lay 
directly on bedrock. It consisted 
of three small lots of charcoal 
(Cat. Nos. 48CK4-81, -103, 
-111), which were taken from 
squares numbered N100E15, 
N100E20, N100E25. The num- 
ber of the site is 48CK4. To- 
gether with the charcoal, frag- 
ments of small basally notched 
lancelate points (the ‘‘ McKean 
lancelate’’ point) and other 
artifacts were found. These 
mostly resemble some material 
from Signal Butte IA. Collected 
by Richard P. Wheeler and sub- 
mitted by Paul L. Cooper. 


Alaska 


Uyak Bay, Kodiak Island, 
Alaska (Kodiak Island): Wood 
from refuse midden excavated 
by A. Hrdlicka in 1935 on Uyak 
Bay, Kodiak Island. Came from 
the permafrost ground in the 
midden. Submitted by R. F. 
Heizer, University of California, 
Berkeley. 


Mexico 
Tamaulipas, Mezico (Le 
Perra): Vegetable material 


1660 + 250 
1295 + 400 
Av 1478 + 200 
1813 + 300 
Grand Av 
1646 + 200 


333 + 280 


4445 + 280 
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C-658 


VII. 
C-660 


C-697 


C-662 


680 


from Cave Tm.c.174. This is 
from the same site as Sample 
207, which gave 651 + 150 years, 
but this sample is well below 
the earlier charcoal sample. It 
was associated with artifacts of 
the Le Perra culture—the pre- 
pottery horizon—and should be 
uncontaminated culturally and 
physically. It was taken from 
16”-22” below the surface in 
Square N10W5 at Level 6 by 
R. S. MacNeish, National Mu- 
seum, Ottawa, Canada. Sub- 
mitted by Mr. MacNeish. 


South America 


Nazca Valley, Peru (Nazca 
Wool): Dyed wool in the form 
of a turban bandeau. Taken 
from Grave 13, Cahuachi, Nazca 
Valley, Peru, by A. L. Kroeber. 
It was at Location A and in 
Section Aj (cf. sample No. 
521). Submitted by D. Collier, 
Chicago Natural History Mu- 
seum, 


Other Areas 


Lonze Forest, Barotseland, N. 
Rhodesia (Lonze Forest) : Char- 
coal from newly developed pit 
in the Lonze Forest, Barotse- 
land, taken at the 5’ level 
(4’10”-5’3”). There was no evi- 
dence of tree roots, and it is be- 
lieved the charcoal was free 
from root contamination. Col- 
lected by Desmond Clark, cu- 
rator, Rhodes-Livingstone Mu- 
seum, Livingstone, Northern 
Rhodesia. Submitted by H. L. 
Movius, Jr., Harvard Univer- 
sity. 


Lonze Forest, Barotseland, N. 
Rhodesia (Kalahari): Charcoal 
from depth of 12’ in the Kala- 
hari Sand in a pit 8’ in diameter 
in the Lonze Forest. The sides 
of the pit were scraped at 12’ 
to expose the charcoal. It is not 
a continuous horizon. The char- 
coal was found in 7 places. 
Variation in depth between the 
lowest and highest samples did 
not exceed 8”. Collected by Des- 
mond Clark. Submitted by H. L. 
Movius, Jr. 


Situmpa Forest, Machili, 
Northern Rhodesia (Situmpa 
Forest): Charcoal from pits 
dug in the Situmpa Forest, 
taken at the 5’ level, which is 
tied with an archaeological 
locality that represents the first 


1679 + 200 


3585 + 260 


6098 + 300 


4078 + 300 


C-663 


C-613 


C-669 


definitely dated archaeological 
horizon in this region. This 
should prove a clue as to the 
age of the Bantu penetration of 
Barotseland. Collected by Des- 
mond Clark. Submitted by H. L. 
Movius, Jr. 


Chifubwa Stream Shelter, Sol- 
wezi, Northern Rhodesia (Rho- 
desian Nachikufan I) : Charcoal 
from Chifubwa Stream Shelter 
in Solwezi. From the lowest 18” 
of an orange sand and the top 
4”-6” of a Late Stone Age 
occupation layer containing an 
industry known as Nachikufan 
I. The sample is of considerable 
importance for establishing the 
absolute chronology for prehis- 
toric man in Southern Africa. 
Collected by Desmond Clark. 
Submitted by H. L. Movius, Jr. 


Zimbabwe, Southern Rhodesia: 
(Zimbabwe): Large log from 
the famous prehistoric site of 
Zimbabwe in Southern Rho- 
desia. Zimbabwe is a rather 
elaborate town built by the 
ancestors of the modern Bantu 
peoples of South Africa. Gen- 
erally thought to date from the 
fourteenth or fifteenth cen- 
turies A.D.; it may date as 
early as the ninth century 
A.D., however. It was to settle 
this controversy that this sam- 
ple was submitted by H. L. 
Movius, Jr. 


Chalan Piao Site, Saipan Is- 
land (Saipan): Oyster shell 
found 1.5’ below the surface at 
the Chalan Piao Site, about % 
mi inland from the shore line 
in the undisturbed, indurated 
sand beds that lie along the 
west coast of Saipan Island. 
Potsherds occurred at this level, 
and the deposition of the sherds 
and shell appears to have taken 
place previous to a 6’ eustatic 
fall in sea level. Guess date, 
based on Godwin’s dating of 
this fall on the south English 
coast, is 3000-4000 years. The 
outer, slightly powdery surface 
of the shell was removed to 
leave a translucent interior. H. 
C. Urey measured the tempera- 
ture of deposition to be 27.5° C 
by the oxygen 18 content, which 
is identical with present ocean 
temperatures in this area. Since 
the shell would have been 
washed by fresh water, altera- 
tion would have drastically 
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oo Sample Age (years) _ Sample Age (years) 
changed this apparent tempera- in the Pacifie prior to the his- 
ture by changing the oxygen 18 toric period, is thus relevant to 
content. Dr. Urey therefore con- the larger problem of the devel- 
cludes that the oxygen had not opment and spread of both yaws 
been replaced in the shell. Con- and syphilis. In addition, the 
sequently, we believe that the Blue Site is representative of 
earbon has not been replaced, the major prehistoric cultural 
since each carbon atom is sur- manifestation, the latte culture, 
rounded by oxygens in the car- which persisted up to the six- 
bonate ions. Submitted by teenth and seventeenth cen- 
Alexander Spoehr, Chicago Nat- turies. How far back it goes 
ural History Museum. is not known. Dating the Blue 
Site should furnish evidence. 
C-721 Blue Site, Tinian Island (Tin- 1098 + 145 The excavation was conducted 
ian Blue Site): Shell (Tri- under the direction of Alex- 
dacna) from the Blue Site on ander Spoehr as part of the 
Tinian in the Marianas Islands, Chicago Natural History Mu- 
from Test A at a depth of 1.9. seum Expedition in 1949-50. 
At this site a skeleton was found Submitted by him for dating. 
that exhibited yaws, according 
to T. Dale Stewart, of the U. 8. 
National Museum. Yaws and seseumeee 
syphilis probably are manifesta- 1. ARNOLD, J. R., and Lipsy, W. F. Science, 113, 111 (1951). 
tions of related forms of spiro- 2. Lipsy, W. F. Ibid., 114, 291. 
chete. The Marianas skeleton, as 3. . Radiocarbon Dating. Chicago, Ill.: Univ. Chicago 
bearing on the existence of yaws Press (1952). 


News and Notes 


American Congress on Surveying 
and Mapping 


OrriciAL functioning of the Education Division for 
the first time since its creation last year featured the 
12th annual meeting of the American Congress on 
Surveying and Mapping in Washington, D. C., June 
11-13. The new division was formed in an effort to 
improve curricula in colleges and universities, which 
now offer few courses that are at all useful in training 
students to enter the increasingly specialized fields of 
surveying and mapping, where the study of such sub- 
jects as cartography, geography, geodesy, interpre- 
tation of aerial photographs, and other particularized 
subjects not found in civil engineering courses are 
required. 

Education Division papers were read on such topics 
as the application of graphic arts to field and office 
surveying, U. S. Engineers’ training of surveyors and 
mappers, surveying techniques, and a discussion of the 
three years of training required by the Virginia De- 
partment of Highways before it allows its new em- 
ployes to supervise road projects. 

The congress this year sponsored the most extensive 
exhibit of surveying and mapping equipment and re- 
production devices ever held. Exhibitors were present 
not only from the United States, but also from Canada 
and several European countries. 
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A panel discussion on “Map Appreciation and Use” 
was highlighted in a paper read by Phil M. Miles, 
Kentucky State Agricultural and Industrial Develop- 
ment Board, who described his state’s extensive co- 
operative mapping project with the aid of the U. 8S. 
Geological Survey. He added a note of humor by 
characterizing Kentucky as the only state that gives 
maps to visitors “so they can find their way to the 
Kentucky Derby between drinks.” 

Other speakers were Fowler W. Barker, of the As- 
sociation of Professional Photogrammetrists; John W. 
Cain, of the U. S. Naval Photo Interpretation Center; 
Floyd Brinkley, of the U. S. Renegotiation Board; 
George C. Northrop, of the Joint Chiefs of Staff, De- 
partment of Defense; and Robert H. Lyddan, of the 
U. 8. Geological Survey. 

Maps containing false topographic information 
have been issued by some nations in the past, according 
to Col. Northrop, who added that the U. S. has found 
by experience that the economic advantages of giving 
correct data outweigh the military disadvantages. He 
cited several instances during World War II in which 
false maps very nearly resulted in tragedy for Allied 
troops that were trying to help the friendly nations 
that had provided the maps. 

The great advantages and serious problems en- 
countered in graduating the precise circle for use in 


681 


a 
— 
; 
6 


surveying and mapping were discussed by several 
speakers. Success in accomplishing this was described 
and illustrated by Benjamin L. Page, of the U. 8S. 
Bureau of Standards. 

How local control aids the property surveyor was 
discussed by H. J. McFarlan, of the University of 
Michigan, and “Some Difficult Land Surveying Prob- 
lems in the Florida Keys” was the interesting topic of 
a paper read by John P. Goggin, land surveyor of 
that state. The Canadian aspect was described by 
D. I. O’Gallagher, who told of the “Quebee Procés- 
Verbal of Boundary.” The obvious advantages of local 
professional surveyors’ organizations was the subject 
of a panel discussion. 

“Charting Our Seas,” by Robert W. Knox, U. 8. 
Coast and Geodetic Survey, proved a feature topic of 
the Cartography Division. Hydrographic surveys are 
made primarily for issuing nautical charts, although 
they also serve as original publie documents, and 
photographic copies often are furnished to other 
government agencies, private industry, and the general 
public, Admiral Knox explained, and he added that 
they are used for compiling bathymetric maps and 
for oceanographic and sedimentation studies. Industry 
uses them to study natural resourees—particularly oil 
—and copies are employed in legal proceedings. 

“Around the World in Eighty Days” was the sub- 
ject of Newman Bumstead, National Geographic 
Society cartographer, who, unlike the hero of the 
Jules Verne story, spent most of his time sightseeing, 
because he flew around the world. Mr. Bumstead made 
the trip in the interest of the society’s Map of the 
World. Humorous incidents marked his trip. He 
recalled the time in Egypt when he rode a camel 
named “Canada Dry,” whose driver urged the animal 
on by cries of “Heigh-ho Silver”—the only English 
words he knew. 

“Relief Mapping and the Bench Camera” were dis- 
eussed by E. B. McCarthy, U. S. Coast and Geodetic 
Survey; and graduate training in cartography by 
J. Allen Hynek, assistant dean of Ohio State Uni- 
versity’s Graduate School. 

A color-sound movie on The Inter-American High- 
way through Central America and Panama was shown 
through the courtesy of the U. S. Bureau of Public 
Roads. 

The “Ninety Million Map” created by a relatively 
new agency, the U. 8. Army Map Service, was the 
topic of a paper read by John G. Ladd, who traced 
the rapid but effective growth and the efficiency of his 
agency, established to meet the needs of World War II. 

The new series of reconnaissance maps of Alaska, 
including a shaded-relief edition of most of the 153 
quadrangles, was discussed by Gerald FitzGerald, 
U. S. Geological Survey, who related some of the 
fascinating history of this mapping project. He 
recalled the fact that only a few years ago this huge 
area was being mapped by surveyors using dogsleds, 


whereas almost all this work is now accomplished 
through aerial photography, and field men are trans- 
ported by helicopter from one station to another, with 
great savings of time, money, and numbers of sur- 
veyors required. 

“Maps of Nova Scotia” and the peculiar problems 
they presented were discussed by J. P. Messervey, 
deputy mines minister of that Canadian province. The 
importance of properly selecting contour intervals for 
topographic maps was described in detail by a panel 
that represented U. 8S. government leaders and map- 
ping experts in private enterprises. 

Control surveys as they relate to the ACSM Educa- 
tion and Property Surveys Divisions were discussed 
by Milton O. Schmidt, of the University of Illinois, 
and Sol. A. Bauer, a registered surveyor from Ohio. 
At the state level control surveys are extremely im- 
portant, said C. A. Whitten, of the U. S. Coast and 
Geodetic Survey. “Shoran Operations in Canada” was 
the topic of a paper read by J. E. R. Ross, Dominion 
geodesist and International Boundary commissioner. 

Some interesting aspects of geodetic observations in 
Mexico were related by Manuel Medina, director of 
the Mexican Office of Geodesy and Meteorology, who 
told of his encounters with Mexican rebels during a 
number of his field trips. 

Delegates from marty Latin-American countries and 
American members of the Congress on Surveying and 
Mapping were shown a color-sound motion picture, 
Highways in the Sky, describing the work of the U. S. 
Aeronautical Chart and Information Center, as well 
as a movie made by the Navy Hydrographic Office, 
and ¢. training film of the U. S. Geological Survey. 
Delegsites also inspected exhibits at a number of fed- 
eral agencies that are actively engaged in surveying 
and mapping. 

It is becoming increasingly difficult to obtain min- 
erals from abroad, and the U. S. is not producing 
enough either for defense needs or for the expanding 
requirements of our peacetime economy, said Robert 
R. Rose, Jr., assistant secretary in the U. S. Depart- 
ment of the Interior. With living standards constantly 
rising and with increasing population, the problem is 
acute. Noting that requirements of metals for civilian 
and defense use are mushrooming at an alarming rate, 
Mr. Rose suggested that a possible answer may be 
found only if experts will quickly compile accurate 
information regarding the natural resources of the 
earth. Speaking on “Mineral Resources for Defense,” 
Mr. Rose emphasized the need for more and more 
metals by pointing out that military aircraft ulone 
during the recent world conflict required twice as 
much metal as did those of World War I. The in- 
creasing number of household appliances is an addi- 
tional drain on metals resources, he declared. 

J. Vance 
Topographic Division 
U. S. Geological Survey 
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Scientists in the News 


Homer L. Brinkly has been appointed to the Agri- 
cultural Research Policy Committee to replace John 
H. Davis, now general manager of the National Wool 
Marketing Corporation. Mr. Brinkly is executive vice 
president of the National Council of Farmer Co- 
operatives. 


Harley E. Cluxton, Jr., of Lake Bluff, Ill., has been 
appointed director of the clinics at Northwestern 
University Medical School. Until last year he was di- 
rector of medical research for the Armour Labora- 
tories, Chicago, and served on the staff of the Mayo 
Clinic. 


University of Wisconsin regents have accepted the 
resignation of W. Windsor Cravens, who has been 
associated with the Poultry Husbandry Department 
since 1937, first as an assistant and since 1941 as a 
faculty member. He has accepted a position in in- 
dustry. 


George Bernard Griffenhagen, of Los Angeles, has 
been appointed associate curator of the Division of 
Medicine and Public Health of the U. 8S. National 
Museum, Smithsonian Institution. He has been serv- 
ing as assistant general manager and director of 
pharmaceutical research for the National Institute 
of Nutrition in Los Angeles, and as lecturer in phar- 
macy at the University of Southern California. 


Henry W. Hemple, chief of the Division of Geodesy, 
U. S. Coast and Geodetic Survey, has retired from 
active duty after more than 35 years of service. For 
a major contribution to science, including the or- 
ganization and development of steel-tower triangula- 
tion practice and leadership in the field of geodetic 
engineering in the U. §8., Captain Hemple was 
awarded the 1952 Department of Commerce gold 
medal by the Secretary of Commerce. 


At the Cleveland Health Museum’s 12th anniver- 
sary civic luncheon at the Hotel Carter, W. W. Peter 
received the Elisabeth S. Prentiss National Award in 
Health Education. Dr. Peter is professional training 
branch chief in the Division of Health, Welfare and 
Housing, Institute of Inter-American Affairs, Wash- 
ington, D. C. As director of the Council on Health 
Education, Dr. Peter helped the Chinese conquer the 
Foochow cholera epidemic in 1919. During 193442 
he was director of the U. S. Navajo Service, organiz- 
ing the Navajos in their fight against tuberculosis. 
He was associate professor of public health in the 
School of Medicine, Yale University, for three years 
before joining the Institute of Inter-American Af- 
fairs in 1945. 


Lorne D. Proctor has been appointed physician- 
in-charge of the Division of Neurology and Psychia- 
try at the Henry Ford Hospital, sueceeding Thomas 
J. Heldt, who retired July 1. Dr. Proctor was for 
many years associated with the University of Toronto 
both in the Department of Psychiatry and in the 
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Department of Medical Research. He had also organ- 
ized and directed a very active service in neurology 
and psychiatry as attending staff physician at the 
Toronto Western Hospital. 


Myron J. Rockmore has been appointed to serve 
on the staff conducting a study of the release of 
mental patients for the New York State Mental Hy- 
giene Council. The study was undertaken recently 
at the request of Governor Thomas E. Dewey. Mr. 
Rockmore will assist Daniel Blain, medical director 
of the American Psychiatric Association, who is 
serving as psychiatrist-in-charge, in making an analy- 
sis of administrative practices and procedures re- 
lating to the release of mental patients. 


Education 


An Industrial Engineering Institute will be held on 
the University of California’s Berkeley campus Jan. 
30-31 and on the Los Angeles campus Feb. 2-3. The 
institute, sponsored by the American Institute of In- 
dustrial Engineers, the American Society of Mechani- 
eal Engineers, the Society for Advancement of Man- 
agement, the Society of Applied Industrial Engineers, 
and the American Society for Quality Control, has 
met annually for the past five years to diseuss funda- 
mentals and current practical applications in the field 
of industrial engineering and management. Speakers 
will inelude L. D. Miles, M. R. Lohman, George H. 
Gustat, Lillian M. Gilbreth, Ellis A. Johnson, and 
Dwayne Orton. 


The University of Chicago has appointed 8S. Chand- 
rasekhar the Morton D. Hull distinguished service 
professor of theoretical astrophysics; Richard P. 
McKeon the Charles F. Grey distinguished service 
professor of philosophy; and Harold C. Urey the 
Martin A. Ryerson distinguished service professor of 
chemistry. 


Harvard University has appointed John H. Curtiss, 
of the Institute of Numerical Analysis of the National 
Bureau of Standards, visiting lecturer in the Division 
of Applied Science for the spring term. Andre 
Guinier, of the Sorbonne, internationally known for 
his work in x-ray and metallurgy, has also been named 
visiting professor in the division. 


Indiana University Medical School, Department of 
Physiology, will hold its fifth course of George Cyril 
Graves lectures Jan. 13-15, Eugene M. Landis, George 
Higginson professor of physiology, Harvard Medical 
School, will be the speaker. 


Mount Holyoke College has established Industrial 
Associates for Women in Science, the membership of 
which will include industrialists, scientists, and rep- 
resentatives of the college. The associates will seek to 
develop projects in education, teaching, and research 
to which industry may contribute both as a public 
service and in its own interest, and which will advance 
the educational aims of Mount Holyoke. 
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In the Laboratories 


Beckman Instruments, Inc., has appointed Taylor 
Fletcher manager of its Special Products Division, 
succeeding John F. Bishop, who has been made 
assistant general manager, Instruments Division. Mr. 
Fletcher was formerly with General Electric and Jet 
Propulsion Labs; Mr. Bishop, prior to joining Beck- 
man, was with the Bureau of Ships and Owens-Corn- 
ing Fiberglas Corporation. 


The following scientists have been added to the Los 
Alamos Scientific Laboratory staff: C. G. Chezem, R. 
L. Cubitt, P. J. Leurgans, L. R. Stein, and E. A. 
Voorhees, Jr. (physics) ; Helen L. Smith (chemistry) ; 
J. E. Hockett and E. G. Zukas (metallurgy); and 
R. M. Kloepper (electrical engineering). W. A. Big- 
gers, physicist, has rejoined the staff. 


The National Bureau of Standards has begun the 
construction of a $4,500,000 building to house its 
Central Radio Propagation Laboratory. Located near 
the campus of the University of Colorado, the building 
is expected to be completed early in 1954. The labora- 
tory is engaged in ionospheric and systems research 
and work on measurement standards and provides ad- 
vice on radio subjects for other agencies of the gov- 
ernment, 


Meetings and Elections 


The American Association of Physics Teachers will 
hold its annual meeting at Harvard University, 
jointly with the American Physical Society, Jan. 
22-24. Paul E. Klopsteg, of the National Science 
Foundation, and AAAS Executive Committee mem- 
ber, is president-elect of the association. 


The American Chemical Society has chosen Harry 
L. Fisher, special assistant to the director of the Office 
of Synthetic Rubber, RFC, president-elect. Farring- 
ton Daniels, head of the Department of Chemistry, 
University of Wisconsin, will take office as president 
on Jan. 1, succeeding Edgar C. Britton, of Dow 
Chemical Company. Raymond E. Kirk and Ernest H. 
Volwiler were named to the society’s Board of Direc- 
tors for three-year terms. 


The Arctic Institute of North America has elected 
Edward H. Smith (USCG, ret.) chairman of the 
Board of Governors for 1953. For the past three 
years, Admiral Smith has served as governor and 
vice-chairman of the institute, the only organization 
in North America devoted exclusively to scientific 
research in the Arctic. Three new members were 
elected to the Board of Governors: Richard F. Flint, 
Robert F. Leggett, and Hugh M. Raup. 


The second International Congress on Rheology will 
be held July 26-31 in Oxford, England. Geoffrey 
Taylor is president of the congress, and G. W. Scott 
Blair, The University, Reading, England, is organ- 
izing secretary. 
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Miscellaneous 


The following engineering educators have joined 
Du Pont’s Year-In-Industry program, now beginning 
its second year: T. Stephen Crawford, of the Uni- 
versity of Rhode Island; Jesse W. Mason, of Georgia 
Institute of Technology; and James H. Potter, of the 
University of Illinois. On leave of absence from their 
respective college posts, the educators will spend 12 
months going through the company’s entire engineer- 
ing organization, with their regular salaries and 
normal expenses borne by Du Pont. 


Participants in the Mount Desert Island Biological 
Laboratory Tissue Culture program included Betty 
Danes, Margaret H. D. Smith, John Torrey, and 
Frederick Wolfgram, with Barbara Holmes as assist- 
ant to Dr. Smith. The laboratory work was supple- 
mented by group conferences and a series of six lec- 
tures by Philip R. White. The program will be con- 
tinued next year. Applications should he sent to Dr. 
White, Roscoe B. Jackson Memorial Laboratory, Bar 
Harbor, Me., before Mar. 15. 


The National Science Foundation has appointed the 
following advisory panel to study problems in min- 
erals research connected with the recommendations of 
the President’s Materials Policy Commission: John 
G. Bartram, Alan Bateman, James Boyd, Arthur H. 
Bunker, Paul D. Foote, L. C. Graton, John Gustaf- 
son, Thomas Nolan, Louis Slichter, John Vanderwilt, 
Clyde E. Williams, Donald H. McLaughlin, Andrey 
A. Potter, Earl P. Stevenson, and Paul E. Klopsteg. 
Also attending the first meeting, held Nov. 29, were 
Allen V. Astin, Paul Zinner, and E. D. Gardner. 


Chemicals wanted by the Registry of Rare Chemicals, 
35 W. 33rd St., Chicago 16, IIl., include: niobium 
pentafluoride; gallium trichloride; silicon sulfide; 
molybdenum oxydichloride; silicon tetrabromide; 
3-aminothianaphthene; 1,1,1-trifluoro-2-methylpro- 
panol-2; benzofuran; benzoyl disulfide; pyrimidine; 
a,a-diphenyl-b-methyl fulgide; divinyl ether; 7-hy- 
droxy-2-naphthoie acid; N-methyl pyrrolidone; xan- 
thotoxin; benzoyl-L-(+)-alanine; p-thyroxin; benzoyl- 
L-argininamide; norepinephrine; and amoidin. 


National Institutes of Health point out that it is 
Roger W. Sperry, and not Robert W. (Scrence, 116, 
627 [1952]), who is the new chief of the section on 
Developmental Neurology in the Laboratory of 
Anatomical “Sciences. 


It is with deep regret that the officers and staff of 
the Association have learned of the death of F. R. 
Moulton, administrative secretary of the AAAS from 
1937 to 1949. Since his retirement from office in Jan- 
uary 1949, he has lived quietly in Evanston, and he 
died Dec. 7 in Wilmette, Ill., at the age of 80. A me- 
morial service is planned, but the time and place have 
not. yet been announced. 
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Technical Papers 


The Effect of Environmental Temperature 
on Cortisone Toxicity for Mice* 


George H. Scherr 


Department of Microbiology, The Creighton University 
School of Medicine, Omaha, Nebraska 


In the course of a study now being conducted on 
the effect of cortisone and other compounds on mice 
systemically infected with Candida albicans, it be- 
came apparent that the mortality rates of control 
animals varied with the season of the year. It was 
therefore felt pertinent to ascertain what effect dif- 
ferent environmental temperatures had on infected 
mice and on uninfected, treated controls; this report 
concerns itself with the latter. 

Groups of 10 Swiss mice (departmental stock), 18- 
22 g, were placed at incubation temperatures of 35° 
to 37° C, 25° to 29° C, and -5° to 7° C. Half of 
these animals were inoculated intramuscularly with 0.5 
mg (0.1 ml) of cortisone acetate (Merck)* every 48 hr 


TABLE 1 


SuRVIVAL oF Mice INOCULATED WITH 0.5 MG OF CORTISONE 
Acetate Every 48 Hr AND INCUBATED AT 
Various TEMPERATURES 


No. surviving 


Temp Sex 

(°C) 12 3 4 5 6 7 8 Days 
35°-37° M 10 10 10 8 7 
25°-29° M 101010 9 6 6 6 6 
-5°-7° M 10 10 10 10 10 10 10 10 
35°-37° F 10 10 10 98 © 8 8 7 
25°-29° F 10 10 10 10 9 9 9 99 
-5°-7° F 10 10 10 10 10 10 10 10 


35°-37° M 10 10 10 10 10 10 10 10 
25°-29° M 10 10 10 10 10 10 10 10 
-°*-7° M 10 10 0 0 0 0 0 80 
35°-37° F 10 10 10 10 10 10 10 10 
25°-29° F 10 10 10 10 10 10 10 10 


for 8 days, initiating this treatment on the first day. 
Untreated animals were maintained as controls. Table 
1 records the numbers of survivors in all groups of 
mice studied. 

From these data one may infer the following: 

1. The toxie effects of cortisone were enhanced 
by an inereased environmental temperature (35° to 
37° C). 

2. This enhanced toxicity was more manifest in 

1This report is part of a study supported by contract 
NONR-717(01) between the Office of Naval Research, De- 


partment of the Navy, and the Creighton University School 
of Medicine. 


*The generosity of Merck & Co. in supplying cortisone 
acetate is gratefully acknowledged. 
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male mice. This was evident at the 35° to 37° C and 
25° to 29° C temperature ranges. This effect was 
also reported by Ingle (1) for male and female rats 
inoculated with “cortin.” 

3. A cold temperature (-—5° to 7° C) eliminated 
the toxic effects of the cortisone manifest at higher 
environmental temperatures. 

4. This dosage of cortisone eliminated the dele- 
terious effects of the cold. Thus, all treated mice, male 
and female, survived the 8-day ineubation period, 
whereas all the controls were dead by the second day. 

This work was repeated with essentially the same 
results. 

These experiments lack the refinement of humidity 
control and maintenance of a constant oxygen tension 
in the incubators, which may be significant in modi- 
fying the mortality rates of the mice. The work should 
be repeated by those having access to temperature- 
and humidity-controlled cabinets that are also air- 
circulated. 

Numerous workers who have been studying the 
effects of cortisone on infected animals determine the 
toxie levels for cortisone for a certain schedule and 
use this standard for all future experiments without 
repeating this control portion of the work. It is our 
contention that controls of uninfected, treated groups 
of animals are required for each experiment. The 
alternative is to perform such experiments under con- 
ditions where temperature, humidity, and air cireu- 
lation ean be controlled. 

It is also con¢eivable that these temperature effects 
might be significant in the clinical use of cortisone. 
It is not known to this author that such applications 
have been made. 

Reference 
1. INGLE, D. J. Endocrinology, 24, 194 (1939). 


Manuscript received September 29, 1952. 


Adsorption of Serum Lipids 
by Montmorillonite 


Esko Nikkila and Nils Oker-Blom? 


Department of Medical Chemistry and 
Department of Serology and Bacteriology, 
Helsinki University, Finland 


The fact that soils high in clay retain much greater 
amounts of organic matter than those low in clay has 
led to several investigations dealing with the adsorp- 
tion capacity of clays. Among them montmorillonite is 
very effective because of its high ion exchange and 
swelling capacities. Thus montmorillonite adsorbs large 
protein molecules, such as albumin, gelatin, hemoglobin 

1This investigation was aided by a grant from Sigrid 


Juselius Stiftelse. The authors are fellows of the Finnish 
State Scholarship for Young Scientists. 
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Fic. 1. The effect of montmorillonite on serum protein 
(x—x), total cholesterol (O—©), and phospholipids (A—A). 
Mean values from 7 sera. Abscissa: mg bentonite/ml serum. 
Ordinate: percentage of control sample. 


(1, 2), and humice colloids of soil (3). The adsorption 
mechanism has been discussed by several authors (1— 
5). Because the adsorption of organic colloids in mont- 
morillonite is most effective at low pH, it is possible 
that a reaction takes place between the basic groups 
of the proteins and the negative charges on the clay 
(2, 6). Montmorillonite combined with proteins has a 
much smaller base exchange capacity than uncombined 
montmorillonite, which shows that a blockage of ex- 
changeable groups must oceur. The properties of the 
proteins combined with this clay mineral are also 
altered. This is shown by the high resistance of the 
protein-montmorillonite complex to hydrolysis by pro- 
teolytic enzymes (7), and to decomposition by soil 
microorganisms (8), as well as by the lowering of the 
isoelectric point of the protein after the addition of 
bentonite (9). 

The adsorption capacity of montmorillonite has been 
used by Hansen (10) for the removal of antiproteo- 
lytic serum factors, especially lipoproteins—e.g., diph- 
theria antitoxin purification. According to him mont- 
morillonite added to diluted serum removes cholesterol 
and lipids, besides remnants of fibrin and euglobulin, 
without any appreciable change in the antitoxin con- 
tent of the serum. Serum lipids also seem to be re- 
sponsible for the nonspecific antistreptolysin-O reac- 
tions (/1), and for this reason an attempt to remove 
these serum lipids with montmorillonite was made 
(12). These experiments have confirmed the statements 
made by Hansen, and the data presented here show 
the effect of montmorillonite on the content of choles- 
terol, phospholipids, and proteins of normal human 
serum. 

Montmorillonite suspensions of varying concentra- 
tions were made in distilled water and added to normal 
human serum diluted with equal parts of physiological 
saline. The mixture was shaken gently and allowed to 
stand for half an hour at room temperature and then 


centrifuged at 2500 rpm. The clear supernatant fluid 
was then analyzed for total cholesterol, phospholipids, 
and proteins. The results so obtained are presented 
in Fig. 1. The diagram shows that, when used in small 
concentrations and at a slightly alkaline pH (about 
8.0), montmorillonite adsorbs all the cholesterol, 80- 
85% of the phospholipids, and 15-20% of the pro- 
teins. Electrophoretic analyses of the bentonite-treated 
sera showed that the greatest changes occurred in the 
B-globulin fraction of the serum, for this was reduced 
to about 20%, when 20 mg of montmorillonite/ml of 
serum were used. 

According to Blix et al. (13, 14), among others, the 
serum lipids are supposed to occur mainly in the 
B-globulin fraction of the serum. When calculating the 
amount of lipids and proteins adsorbed in this experi- 
ment, it thus seems likely that the component(s) which 
are adsorbed represent a lipoprotein containing about 
25% lipid material, and accordingly the part (15- 
20%) of the phospholipids that is not adsorbed by 
montmorillonite is not combined as lipoprotein. It is 
difficult to say, however, to what extent the protein 
moiety of this montmorillonite-adsorbable lipoprotein 
complex functions as a lipid carrier also in untreated 
serum. This question has been to some extent elucidated 
by the recent investigations of Turner et al. (15). Ac- 
cording to their ultracentrifugal studies on native 
serum, 70% of the serum lipids and about 20% of the 
proteins were found in the upper half of the ultra- 
centrifugate column. In this connection it may also be 
worth mentioning that extraction of the serum lipids 
with acetone and ether in the cold does not remove all 
the phospholipids (14). Thus, independent of the sepa- 
ration method used, a fraction of the serum lipids con- 
taining, for example, the total cholesterol, can appar- 
ently be easily separated, whereas another fraction, 
containing a part of the phospholipids, seems to be 
very difficult to separate from the serum. 

On the basis of the findings presented here, it is 
our opinion that montmorillonite could be used for 
the removal of lipid-containing material from different 
sources, as well as for investigations concerned with 
the interactions between lipids and proteins. 

References 

1. ENSMINGER, L. E., and Gresexine, J. B. Soil Sci., 48, 467 

. Ibid., 61, 125 (1941). 

8. Demoon, A., and Barsier, G. Compt. rend. acad. sci., 

188, 654 (1929). 

4. GIESEKING, J. BE. Soil Sci., 47, 1 (1939). 

5. Henpreicks, 8S. B. J. Phys. Chem., 45, 65 (1941). 

6. Myers, H. EB. Soil Sci., 44, 331 (1937). 

7. ENsSMINGER, L. E., and J. Ibid., 53, 205 

Marrsox, 8. Soit Sci., 23, 41 (1932). 

10. Hansen, A. Acta Pathol. Microbiol. Scand., 21, 768 
11. Tm, J. Bactertol., 86, 148 (1948). 
12. OkerR-BLom, N., NIKKILA, B., and Katasa, T. Ann. Med. 

Eoaptl. et Biol. Fenniae (Helsinki), 28, 125 (1950). 

13. Burix, G. J. Biol. Chem., 137, 495 (1941). 
14. BuLiIx, G., TISELIUS, A., and SvenssON, H. J. Biol. Chem., 

137, 485 (1941). 

15. Turner, R. H., et al. J. Olin. Invest., 30, 1071 (1951). 
Manuscript received June 8, 1952. 


Scrence, Vol. 116 


Ir 
| fc 
G 
Tl 
4 
Ph 
pl 
: in 
Ke 
ste 
. bu 
no 
by 
2 
4 in 
: lar 
| wi 
fo 
sal 
ob 
lig 
we 
ilh 
bee 
| bu 
the 
q va) 
ty) 
4 eal 
an 
; 4 im 
use 
| 
tur 
Su 
4 in 
len 
is 
wh 
vol 
ees 
is 
ent 
| is | 
1 
| the 
He: 
the 
2 
ack 
era) 
ten 
wit 
3 
Inc 
Dec 
686 


05 
30 


116 


Improved Infrared Photography 
for Electrophoresis* 


Gail L. Miller 

The Institute for Cancer Research and 
The Lankenau Hospital Research Institute, 
Philadelphia, Pennsylvania 


The use of infrared light and infrared-sensitive 
plates for photographing pigmented protein solutions 
in electrophoretic work was first proposed by Treffers 
and Moore (1). A Nernst lamp or an ordinary tung- 
sten lamp was suggested as a source of infrared light, 
but further specifications for the lamps or plates were 
not given. Examples of infrared photographs obtained 
by Moore for electrophoretic patterns of hemolyzed 
sera were presented by Abramson, Moyer, and Gorin 
(2). Longsworth (3) described interchangeable mount- 
ings for infrared lamps and the usual mereury vapor 
lamps. Recently, Kegeles and Gutter (4) showed that, 
with the aid of red-sensitive Eastman Kodak Spectro- 
scopic Type 103-F plates, and a Wratten No. 105 filter 
for isolating the red lines of the mereury vapor lamp, 
satisfactory photographs of hemolyzed sera could be 
obtained without recourse to special sources of red 
light. 

For electrophoretic studies on tissue extracts (5), 
we have found it necessary to use quite strong infrared 
illumination, since the protein solutions that we have 
been required to examine are often not only pigmented 
but also quite opalescent. It was not to be expected 
that the infrared radiation produced by the mercury 
vapor lamp would be generally adequate for this pur- 
pose. Tungsten projection lamps of the coiled filament 
type supplied strong enough infrared light but, be- 
cause of the spaces between the coils, did not produce 
an even illumination of the entrance slit, a factor of 
importance when the Svensson-Philpot lens system is 
used. 

The above problem was solved through the use of a 
tungsten projection lamp of the ribbon filament type. 
Such a lamp, having specifications suitable for electro- 
phoretic work, is now available,? and is illustrated 
in Fig. 1. The filament is 2 mm wide, with an effective 
length of abovt 35 mm. Near one end of the filament 
is an expansion notch designed to keep the ribbon taut 
when it is heated. The rating is 7.5 v at 30 amp; a 
voltage transformer® is therefore required as an ac- 
eessory. The lamp is fitted with a mogul prefocus base, 
is mounted in a horizontal position very close to the 
entrance slit, and is cooled with a blower. The bulb 
is turned so as to locate the filament support below 

1 This work was supported in part by a research grant from 


the National Cancer Institute, of the National Institutes of 
Health, USPHS, and in part by an institutional grant from 
the American Cancer Society. 

2G-E projection lamp, Code No. 30A/T20/4. We wish to 
acknowledge the cooperation of R. E. Farnham, of the Gen- 
eral Electric Company, Cleveland, Ohio, in directing our at- 
tention to this lamp. The diagram in Fig. 1 is reproduced 
with the permission of the General Electric Company. 

*A suitable transformer may be obtained from Air Design, 
Inc., 241 Fairfield Ave., Upper Darby, Pa. 
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Fic. 1. General Electric ribbon filament lamp. 


the filament. By the use of a mounting similar to the 
one used for the mereury vapor lamp, the two lamps 
are readily interchanged. Because of its limited life, 
the ribbon filament lamp is operated only when 
necessary. 

For determining the efficacy of the ribbon filament 
lamp, a solution of hemoglobin and an extract of 
tumor (5) were used as test materials. These were 
placed in the electrophoresis cell in the usual way, 
and the boundaries that were formed were brought 
into view with the aid of a compensator. The boun- 
daries were then allowed to diffuse to a desired degree 
before photographs were taken. In conjunction with 
the ribbon filament lamp, Eastman Kodak Spectro- 
scopic Type I-N plates and a Wratten No. 25 filter 
were used. From the results, shown in Fig. 2 a, it 
may be seen that contrast across the hemoglobin boun- 
dary was completely eliminated, whereas that across 
the boundary of the tumor extract was only moderate. 


Fic, 2. Svensson-Philpot diagrams obtained with different 
light sources, photographic plates, and filters. Top row, pig- 
mented hemoglobin solution. Bottom row, opalescent tumor 
extract. (a) Ribbon filament lamp, Type I-N plates, No. 25 
filter, 2 sec exposure: (b) mercury vapor lamp, Type 103-F 
plates, No. 25 filter; 40 sec exposure for hemoglobin, 120 see 


exposure for tumor extract; (c) mercury vapor lamp, Type 
IV-G plates, No. 77 filter, 10 sec exposure. 
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To compare the above results with those obtained 
under the conditions specified by Kegeles and Gutter, 
photographs were also taken with the mercury vapor 
lamp, Type 103-F plates, and the No. 25 filter. The 
No. 25 filter was, for the present purpose, equivalent 
to the No. 105 filter used by Kegeles and Gutter. The 
results obtained in these tests (Fig. 2 b) are quite 
comparable to those of Fig. 2 a except that the ex- 
posure required with the mereury vapor lamp was 
about 60 times as long. For photographing test sam- 
ples which are more pigmented or more opalescent 
than those used here, the length of exposure needed 
with the mercury vapor lamp may become prohibitive. 

In further tests, in which direct comparisons of the 
I-N and 103-F plates were made, it was found that 
the two types of plates were practically interchange- 
able, either with the ribbon filament lamp or with the 
mereury vapor lamp. The I-N plates possessed three 
significant advantages, however, in that they showed 
clearer backgrounds, sharper images, and less halation 
when overexposed. 

Finally, to compare the results obtained with infra- 
red light with those obtained with green light, photo- 
graphs were taken with the mereury vapor lamp, Type 
IV-G plates, and a No. 77 filter. It is clearly apparent 
from Fig. 2 c that with the green light a high con- 
trast across the boundaries and an incomplete record- 
ing of the images resulted. 
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On the Evaluation of the Constants 
V,, and Ky in Enzyme Reactions 


G. S. Eadie 


Duke University School of Medicine, 
Durham, North Carolina 


Hofstee (1), discussing the evaluation of the con- 
stants, V,, and Ky,, of the Michaelis-Menten equation, 
points out some disadvantages of the form of this 
equation proposed by Lineweaver and Burk (2). 
Hofstee’s preferred equation (III) is identical, ex- 
cept for transposition of terms, with the form sug- 
gested by me in 1942 (3), namely: 

v=Vm—Ky(v/s). 


(I use Hofstee’s symbols.) This form has the addi- 
tional advantage in being that usually adopted for 
the regression equation. Statistical methods can then 
be readily applied to the evaluation of these constants, 
a matter of considerable difficulty with the equation 
of Lineweaver and Burk. 


This formulation can also be used in the analysis 
of inhibition, the effects of which may be summarized 
as follows, using the classification of Ebersole, Gut- 


tentag, and Wilson (4), and putting q -(1 + xe) 


Type of inhibition Slope Intercept 
II (competitive) q.Ky Van 
III (noncompetitive) Vm/4 
IV (uncompetitive) Ex/q Vim/4 


Here the slope alone is sufficient to characterize the 
inhibition insofar as it is increased, unchanged, or 
decreased. This is not the case with plots of the type 
of Lineweaver and Burk, where the slope is unchanged 
in both Type III and Type IV. The error of the inter- 
cept is the error of the slope magnified by extrapola- 
tion and is therefore always greater. It is thus ob- 
viously advantageous to base conclusions on the slope, 
rather than on the intercept. 
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Root Illumination and Flowering 


Harry J. Fuller and S. L. Wilson 
Department of Botany, University of Illinois, Urbana 


The reception of the photoperiodic stimulus which 
induces or promotes the flowering of plants appears to 
be localized chiefly in leaves, although there is some 
evidence that both aerial stems and rhizomes may par- 
ticipate in this reception (1, 2). Similarly, the recep- 
tion of photoperiods which inhibit or retard flowering 
appears to occur principally in leaves. The absence of 
information concerning possible involvement of roots 
in such phenomena led the authors to perform an ex- 
periment on the effects of root illumination upon floral 
initiation and inflorescence growth. 

Plants of Amaranthus caudatus L., a short-day spe- 
cies (3), were grown in greenhouse soil to the age of 
6 weeks under long photoperiods to maintain them in 
vegetative condition and, after thorough root wash- 
ing, were transplanted to especially constructed, 
trough-shaped boxes (Fig. 1) in such fashion that the 
root systems of the plants developed in a plane be- 
tween the glass wall of the box and a sheet of finely 
woven glass fabric. Each trough was filled with a 
mixture of Vermiculite (two thirds) and peat moss 
(one third), and the mixture was watered daily 
throughout the experimental period with a complete 
three-salt nutrient solution with added micronutrients. 
The boxes were constructed in such fashion that 
opaque slides could be inserted against the glass sides; 
through manipulation of the slides it was possible to 
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Fic. 1. Growth box for exposure of root systems to photo- 
periods. 


expose root systems to differing photoperiods. Light- 
proof hoods, constructed to rest on the tops of the 
boxes, were used to control the photoperiods received 
by the tops. After transplanting, the plants in the eul- 
ture boxes were exposed to long photoperiods for 6 
days, a period sufficient to permit recovery from the 
transplanting procedure. The troughs were then di- 
vided into three experimental sets: 
Set I—Tops exposed to daylight from 8: 30 A. Mm. until 
4:45 P. M. 
—Roots exposed to daylight from 8: 30 A. M. until 
4:45 P. M. 
Set II—Tops exposed to daylight from 8: 30 A. M. until 
4:45 P. M. 
—Roots exposed to daylight from sunrise until sun- 
set (from 13 to 14% hours of daylight during 
the experiments), plus artificial light from 2 
horizontal 47-in. fluorescent tubes (40 w) at a 
distance of 2 ft, from sunset until 11 P. m. 
Set III—Tops exposed to daylight from 8: 30 A. Mm. until 
4:45 P. M. 
—Roots received no light (i.e., opaque slides over 
glass sides not removed). 


Observations were made during a period of 16 days 
upon inflorescence initiation and rate of inflorescence 
growth. The results with relation to inflorescence 
initiation are presented in Table 1. 


TABLE 1 
Days Nos. of plants with inflorescences (inf) 
- and without inflorescences (veg) 
—" Set I Set II Set III 
6 3Inf,9Veg 1Inf,11Veg 6 Inf, 6 Veg 
8 9 ce 3 ce 5 7 12 0 
10 12 ce 0 ce 9 ce 3 ce 12 ce 0 ce 
12 12 ce 0 ce 12 cc 0 ce 12 ce 0 ae 


Measurements made on the rate of inflorescence 
growth in the three sets are presented in Table 2. 

The results of this experiment and of similar ex- 
periments indicate that exposure of roots to photo- 
periods retards both the initiation and growth rates 
of inflorescences of A. caudatus L., as compared with 
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TABLE 2 


Av lengths of infloreseences (mm) 


Days of 
— Set I Set II Set III 
8 8.1 7.2 9.5 
10 11.1 9.3 15.8 
12 16.2 11.5 24.5 
14 26.0 20.6 35.0 
16 39.6 30.9 58.1 


the initiation and growth rate of inflorescences of 
plants the roots of which receive no light. Since there 
were no apparent differences in the degree of develop- 
ment of roots and stems in the three sets of plants, it 
may be concluded that this effect of light is a direct 
effect upon the initiation of inflorescences and not an 
indirect effect in retarding growth of the plants. Both 
short and long illumination of roots results in delayed 
initiation of inflorescences and in their subsequent 
growth; the longer exposure of roots to light resulted 
in greater retardation of inflorescence formation and 
inflorescence growth, as compared with the effects of 
the shorter exposure of roots to light. 
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The Radioactivity of the Hot Springs 
at Tiberias* 


D. B. Rosenblatt? and H. Lindeman 
Hebrew Institute of Technology, Haifa, Israel 


In a previous communication the results of an in- 
vestigation based on the counting of alpha tracks and 
stars in nuclear emulsions exposed to water from the 
spa at Tiberias were reported (1). The investigation 
has been extended by making use of an alpha methane 
-flow proportional counter. This has facilitated the 
identification of the isotope responsible for the major 
portion of the activity, as well as a measurement of its 
concentration. Several methods of preparing samples 
were tried; the following procedure has been found 
most satisfactory. A glass bottle is washed thoroughly 
with spring water, filled completely and sealed with a 
ground-glass stopper while beneath the surface of the 
spring. Five ml water from the bottle is evaporated on 
a sample pan. No more than 20 min should elapse 
between opening the bottle and inserting the dry 
sample pan into the counter. 

1 Research supported by F. Julius Fohs Foundation. It was 
carried out under the direction of F. Ollendorff, who suggested 
the topic. Thanks ate due to A. Tcherniavsky for extending 
the facilities of his laboratory and for his helpful advice. 


2Present address: Physics Department, Brookhaven Na- 
tional Laboratory. 
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All samples of Tiberias water examined in this 
fashion yielded a large initial net alpha counting 
rate, which decayed within a few hours to levels close 
to background. The half-life obtained from a weighted 
mean of observations of 21 different samples was 
36.8 +2 min. 

It is well known that the “active deposit” of radon 
yields an alpha emission with a half-life of this order. 
The theoretical half-life of the “deposit” may be cal- 
culated from the known disintegration constants of 
Ra A, Ra B, and Ra C, but the result depends upon 
the relative initial quantities of these substances pres- 
ent in the sample pan at the moment it is introduced 
into the counter. Adopting reasonable values for these 
relative quantities, the theoretical half-life of the de- 
posit may be shown to be 38.3 min, in good agreement 
with the experimental value quoted above. Hence, dis- 
solved radon must account for the major portion of 
the radioactivity of Tiberias Hot Springs. 

The concentration of radon in the water may be 
estimated on the basis of the initial net counting rates 
of the samples if corrections are made for: (a) the 
decay of the radon during the interval between bot- 
tling and preparation of the sample, (b) decay of the 
active deposit during the time (10 or 15 min) required 
to determine the “initial” count, and (c) self-absorp- 
tion of the alpha particles in the sample. The modes 
of application of the first two corrections are obvious; 
the third correction is effected by means of the Bragg- 
Kleeman rule, as described by Evans and Goodman 
(2). 

In the case of the strongest of the 21 samples ex- 
amined, the initial alpha counting rate was 13.8/min, 
which, allowing for the background of 0.2/min, re- 
duces to 13.6 net epm. After application of the above 
three corrections this was found to correspond to a 
concentration of 2.18x10-™ curies/ml water from 
Tiberias Hot Springs. Most of the samples yielded 
~ an activity corresponding to at least one third this 
value; a few were as weak as one fifth. 

A number of cold springs in the neighborhood of 
Tiberias were tested by the same method. The chief 
radioactive ingredient was again found to be radon, 
but the concentration was lower, ranging between 10-12 
and 3 x 10-1? ecuries/ml water. 

Tiberias Hot Springs were examined for traces of 
long half-life activity by means of aged samples of 
salts (obtained by evaporation of the water), which 
were introduced into the counter. In some cases no 
activity above background was detectable, even when 
very long counting times were resorted to; in others 
the net counting rate, corrected for absorption of the 
alpha particles within the sample, corresponded to as 
much as 10-!? curies of long half-life alpha activity / 
ml spring water. Apparently, some long half-life alpha 
emitter is present in Tiberias Hot Springs but, being 
a solid, it is naturally far less uniformly distributed 
than the radon. The average long half-life activity 
was found to correspond to as little as 10-** curies/ml 
water. (This explains the results obtained by emul- 
sions, referred to in the first paragraph.) 
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An attempt was made to identify the element re- 
sponsible for the long half-life alpha emission by 
studying a few of the more active samples. Measure- 
ments of the range in aluminum of the alpha particles 
were carried out, but were necessarily inconclusive, 
owing to the very low activity and unavoidable thick- 
ness of the sources. They sufficed only to rule out ele- 
ments such as uranium, with a very low energy 
spectrum, 

Theoretically, the springs must contain some Ra D. 
The concentration of this long-lived isotope depends 
upon the length of time a specified concentration of 
radon is maintained, through an underground supply, 
in a given milliliter of water. This, in turn, depends 
upon unknown data, such as the manner in which the 
radon is picked up and circulated in the springs. Ra E 
and Ra F will, of course, be present in equilibrium 
with the quantity of Ra D. Thus, it is possible that all 
or part of the long half-life activity observed in aged 
Tiberias salts is due to the alpha emitter Ra F, main- 
tained at a constant level by the decay of the 22-year 
half-life Ra D. Some experimental evidence support- 
ing this theory was obtained, but was not entirely 
conclusive. 
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An Action of ACTH on Adrenal Slices* 


Robert Haynes, Kenneth Savard, 
and Ralph I. Dorfman 
The Worcester Foundation for Experimental Biology, 


Shrewsbury, and The Department of Biological Chemistry, 
Harvard Medical School, Boston, Massachusetts 


The studies presented in this communication demon- 
strate, by two separate methods, a stimulatory effect 
of added ACTH on corticosteroid hormone production 
by adrenal cortical slices under conventional incuba- 
tion conditions. Since the completion of this work 
Saffran, Grad, and Bayliss (1) have reported that the 
addition of ACTH to rat adrenal halves in vitro re- 
sults in an increased output of adrenal cortical hor- 
mones as measured by the ultraviolet absorption of 
extractable lipid material and by biological assay. 

The procedure followed in this study was, with 
slight variations, as follows: Fresh beef or pork 
adrenals were sliced freehand or with a Stadie-Riggs 
microtome. The slices were divided into two groups 
and placed in citrated whole beef blood containing 
sodium acetate-1-C1*. To one group was added ACTH 
(approx 6 ng of an Astwood preparation per g tissue 
every 15 min); the other group served as a control. 
The incubations were for 2 hr at 37° C in an atmos- 
phere of 95% O, and 5% CO,. After incubation the 
slices and blood were extracted with 70% aqueous 


1This work was supported in part by Contract No. DA- 
49-007-170-184, Department of the Army. 
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TABLE 1 


INFLUENCE OF ACTH on in Vitro INCORPORATION OF 
ACETATE-1-C“ 17-HYDROXYCORTICOSTERONE 


Compound F (17-hydroxycorticosterone) 


Control Added ACTH 
Acetate Specific Specific 
(ue/g Amount radio- Amount radio- 
gland carrier activity carrier activity 
tissue) F added of F added of 
(mg) isolated F (mg) isolated F 
(epm/mg) (epm/mg) 
13.5 (Hog) 0.5 46 0.5 92 
83 (Cow) 2.0 102,000 2.0 200,000 
94 (Bull) 2.15 3,370 2.15 7,350 


ethanol, the extract was washed with ligroin, and the 
alcohol removed by distillation in vacuo. The remain- 
ing aqueous solution was extracted with methylene 
chloride, and the resulting extract was fractionated 
by chromatography on a column of silica gel. To each 
of the resulting corticosteroid fractions, a calculated 
weight of crystalline 17-hydroxycorticosterone (Table 
1) was added as carrier. The diluted fractions were 
then chromatographed on filter paper strips in tolu- 
ene-propylene glycol (2). The 17-hydroxycorticoster- 
one zones were located, cut from the paper, eluted, 
and the specific radioactivity was determined (Table 
1). Areas adjacent to the steroid zones were also 
eluted and were found to contain insignificant amounts 
of radioactivity. Characterization of the radioactive 
17-hydroxycorticosterone eluted from the paper chro- 
matograms was achieved by repeated chromatography 
on paper without decrease in specific radioactivity and 
by oxidation to adrenosterone. This oxidation of the 
17-hydroxycorticosterone was carried out with chromic 
acid and gave rise to a ketosteroid which migrated on 
a paper chromatogram (ligroin-propylene-glycol sys- 
tem) as adrenosterone. The specific radioactivity of 
this steroid was of the same order as that of the 17- 
hydroxycorticosterone from which it was derived. The 
results of these experiments show that incorporation 
of C'* into 17-hydroxycorticosterone was increased 
twofold in the presence of ACTH. 

Experiments were also done which demonstrated 


TABLE 2 


INFLUENCE OF ACTH on in Vitro OuTPUT OF 
FoRMALDEHYDOGENIC SUBSTANCES 
(Values in pg formaldehydogenic steroid per g tissue) 


Steroid at end of incubation Output 
2 Control ACTH Control ACTH 
sa 
3 > > 
£24 4 24 


44 4 71 62-78 4 126 107-148 27 18-34 82 63-104 
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that added ACTH increased the output of formalde- 
hydogenic steroids from adrenal slices. Corticoid ex- 
tracts were chromatographed on silica gel, and the 
amounts of corticoids present were estimated by 
periodate oxidation of the appropriate column frac- 
tions, followed by determination of the liberated 
formaldehyde. Data from one such experiment given 
in Table 2 show that incubation with ACTH substan- 
tially increased the output of formaldehydogenic 
steroid by the slices. Liver slices, incubated and ana- 
lyzed in the same fashion as the adrenal slices, 
showed no formaldehydogenic steroids before or after 
incubation. 

In summary, the data indicated that the output of 
corticosteroids by adrenal cortex slices was substan- 
tially enhanced by the action of ACTH. The fact that 
ACTH stimulated the incorporation of C'* from ace- 
tate-1-C'* into 17-hydroxycorticosterone agrees with 
the finding of Hechter et al. (3) in perfused adrenals 
that ACTH accelerates the synthesis of corticosteroid 
hormones and not merely increases the rate of their 
release from the gland. 
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Concerning the Presence of Citrate in 
Commercial Crystallized Bovine 
Serum Albumin? 


Isaac Feldman and Jean R. Havill 
Department of Radiation Biology, 

School of Medicine and Dentistry, 

University of Rochester, Rochester, New York 


It has become a widespread custom to use Armour’s 
erystallized bovine serum albumin, without pretreat- 
ment, as a representative protein in the study of the 
theory of ion-protein binding. This preparation is 
obtained from citrated blood by the procedure of 
Cohn et al. (1). It appears to be generally assumed 
that all but an insignificant amount of the citrate is 
removed by the crystallization process. However, dur- 
ing the course of an investigation of the binding of 
beryllium by albumin, it has been discovered that the 
commercial albumin preparation contains a signifi- 
cantly large amount of a strong complexing agent. 
Considering the relative binding strengths of the 
various possible contaminants, it is believed that this 
anion is citrate and is present to the extent of at 
least 0.5 moles/mole protein. 

Beryllium begins to hydrolyze and polymerize near 
pH 4.6, even in concentrations as low as 10-° M (2). 

2 This publication is based on work performed under con- 


tract with the U. S. Atomic Energy Commission at the Uni- 
versity of Rochester Atomic Energy Project, Rochester, N. Y. 
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TABLE 1 


DIFFUSIBILITY OF BERYLLIUM IN PRESENCE OF 
COMMERCIAL CRYSTALLINE BovINE SERUM 
ALBUMIN, PH 7.5, 6° C* 


Concentrations expressed in moles/liter x 10* 


Be outside of bagt 

Found diffusible 
Untreated No. 1 2.8 0.81 0.91 
2.8 1.53; 1.64 1.82 
2.8 1.54 5.45 
Untreated No. 2t 2.8 0.73 1.82 
2.8 2.04 5.45 
Predialyzed No. 1 6.6 0.16 5.45 
2.0-6.0 0.13 5.45 

Buffer only 0.07 


* 10 ml solution prepared in buffer (.05 M barbiturate, .10 
M NaCl) dialyzed vs. 10 ml buffer for 16 hr on Boerner oscil- 
lating platform shaker. 

} Be concentration determined by radioactive isotope count- 
ing technique (2). 

tNo. 1 and No. 2 represent two different batches of Ar- 
mour’s crystalline bovine serum albumin. 


Under the conditions of the present experiments 
(Table 1), the concentration of beryllium in bar- 
biturate buffer at pH 7.5 and 6° C capable of dif- 
fusing through a cellophane bag is 7 x 10-° M. When 
10-ml solutions prepared by adding varying amounts 
of beryllium chloride (spiked with radioactive Be’ 
isotope) to 2% Armour’s crystallized bovine serum 
albumin in buffer were dialyzed vs. 10-ml volumes of 
buffer, the concentration of diffusible beryllium in- 
creased to about 1-2x10-* M (Table 1). 

It was possible to decrease the amount of beryllium 
solubilizer associated with the protein to a very small, 
but still detectable, value by dialyzing 50 ml 8% erys- 
talline albumin in a rotating cellophane bag vs. 20 
liters buffer (0.025 M barbiturate, 0.125 M NaCl) two 
successive times at 6° C for 24 hr each time. As is 
seen in lines 6 and 7 of Table 1, 1.3x10-> M beryl- 
lium is diffusible in the presence of this predialyzed 
preparation. A calculation from the data of lines 2, 7, 
and 8 of Table 1 { (0.13 — 0.07) + [1.6 — (0.13 — 0.07) ]} 
shows that roughly 4% of the original contaminant 
was still present even after the dialysis treatment. 

The seriousness of the presence of such a strong 
complexing agent must be considered in any theo- 
retical study in which the commercial preparation is 
used, even if the identity of the contaminant is not 
positively known at present. The following results, 
however, suggest that the contaminant is probably 
citrate. 

From a consideration of the crystallization process 
of the albumin, it seems that the only beryllium- 
solubilizing agents that could possibly be present in 
appreciable concentration are citrate, acetate, bicar- 
bonate, and protein-decomposition products such as 
amino acids. It is evident from the data of Table 2 
that, of these substances, only citrate could conceiv- 
ably be in sufficient concentration to account for the 
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TABLE 2 


DIFFUSIBILITY OF BERYLLIUM IN PRESENCE OF SOLUBILIZ- 
Ing AGENTS PossIBLy PRESENT IN COMMERCIAL 
CRYSTALLINE BovINE SERUM 
ALBUMIN, PH 7.5; 6° C* 


Concentrations expressed in moles/liter x 10* 


Added substance, 
total concentrationt equilibriumt 


Buffer only 0.07 + .005 (5)§ 


Sodium citrate 0.91 1.85 + .03 (2) 
Sodium bicarbonate 100 0.11 

Sodium bicarbonate 500 1.30 

Sodium acetate 100 and 500 0.07 (2) 


Amino acids 
glycine, .0001 M; ) 
DL and L aspartic acid, and 
p and L glutamic acid, .0001 and 
.01 M; arginine, .001 and 
.01 M; cysteine, .002 M; 
serine, .001 M; histidine, .005 M; 
tryptophane, .005 M; tyrosine, 
saturated solution 


0,07 + .02 (16) 


* 10 ml buffer (.05 M barbiturate, 0.10 M NaCl) containing 
7.26 x10-* M beryllium plus added possible complexers di- 
alyzed vs. 10 ml buffer for 16 hr on Boerner oscillating plat- 
form shaker. 

+ Initial concentration in bag + 2. 

t Be determined by radioactive isotope counting technique 
(2). 
§ Parentheses indicate number of experiments averaged. 


diffusibility of beryllium in the presence of the un- 
predialyzed crystallized albumin. 

Since near pH 7.5 one citrate ion can bind a max- 
imum of two beryllium atoms (3), one can calculate 
the probable minimum amount of citrate present in 
the crystalline protein. The data of Table 1 indicate 
that 2.8 1M albumin contains at least enough citrate 
to bind 3 uM beryllium—i.e., at least 1.5 »M citrate. 
Because some mass-action effect is to be expected, a 
citrate /albumin ratio greater than 0.5 seems to occur. 

It is also of interest that a sample of Fraction V 
albumin contained a considerable amount of beryl- 
lium-solubilizing agent even after dialysis of 50 ml 
of a 25% solution in a rotating cellophane bag three 
successive times vs. 20 liters distilled water at 6° C 
each time. When a solution containing 1.1 x 10-° M of 
this albumin and 6 x 10-5 M beryllium was dialyzed vs. 
an equal volume of buffer, all the beryllium remained 
in a diffusible state. 

The significance of these results with respect to 
beryllium-protein binding will be discussed elsewhere. 
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Added in prvof: Citrate analyses, run in duplicate for 
each albumin sample, by the method of Saffran and 
Denstedt (4) indicate a minimum citrate/albumin ratio 
of 0.43 + 0.04. 
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Comments and Communications 


Of Spots Before the Eyes 


THE observation of so-called flying disks in so many 
areas and the relative consistency in the description of 
these objects have led the writer to wonder whether 
they may not represent some form of natural phe- 
nomenon. Should these ephemera exist in the macro- 
cosm, it is likely, if they are indeed natural phe- 
nomena, that they would be known to astronomers, 
meteorologists, and other observers of the atmos- 
phere. Since the scientists have given no explanation 
of the oft-reported disks, it is necessary to ponder 
the problem of their existence in man himself and 
in spheres other than the psyche. A ready and rea- 
sonable explanation may be found in a smaller orbit, 
the eye of man. Muscae volitantes, the flitting flies 
we have all seen, may well be the “saucers” we wonder 
about. 

Museae volitantes is the term employed for the appear- 

ance of spots (motes) before the eyes. ... They are 
caused by the shadows cast upon the retina by the cells 
normally found in the vitreous and are present in all 
eyes under certain circumstances, such as exposure to a 
uniform bright surface, or when looking through a micro- 
scope. They are found more frequently in errors of refrac- 
tion (especially myopia), and the symptom may be aggra- 
vated temporarily during digestive derangements. They 
are annoying and sometimes alarm the patient, but are of 
no importance and do not affect the acuteness of vision. 
The treatment consists in correcting errors of refraction, 
or in relieving the disturbance of digestion. They often 
persist until the patient ceases to look for them and thus 
forgets their existence (1). 
Anyone who has observed this visual phenomenon 
will recall that the object seen is brilliant and that it 
moves erratically, its erratic motion being a compound 
effect related to the motion of the shadow on the retina 
and associated movements of the eyeball and head. 
These objects also agree with some “observations” 
made on flying disks in that it is impossible to judge 
their distance or speed. 

Another visual phenomenon which may be observed 
in the dark, as well as in the daylight, is the scintil- 
lating scotoma. Scotomata may be of various colors 
but otherwise are of uniform appearance as judged 
by the descriptions given by many persons suffering 
from migraine. They are of fairly consistent duration, 
usually lasting about 20 min, with an initial period 
of increasing density, then of stable appearance until 
they fade away. They are thought to be of cerebral 
origin (2). 

It is thus likely, in the opinion of the writer, that 
flying disks are motes in the eyes of a dyspeptic micro- 
cosm or perhaps some abnormal cortical discharges 


in the migrainous. 
Epear F. Maver, M.D. 
1930 Wilshire Blvd., Los Angeles 
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Editorial Prerogatives 


EpiroriaL Note: The Editorial Board has reluctantly 
but unanimously agreed to publish the following letter 
from K. H. L. Key, solely because it raises an issue on 
which the board members themselves are not in complete 
agreement, and which is bound to benefit from free and 
frank discussion. Dr. Key has informed the board of the 
name of the journal to which he refers—and the board 
has stipulated that its name shall be announced at the 
same time his communication is published. Although he 
has demurred, he has not withdrawn his request for pub- 
lication, and the board persists in its stipulation for two 
reasons; It refuses to be party to the guessing game that 
would ensue if charges are made against an unnamed 
scientific periodical and it insists that fair judgment of 
any dispute depends upon the simultaneous presentation 
of both sides. For these reasons Dr. Key’s charges are 
followed by a rejoinder from the editors of the Quarterly 
Review of Biology. 


Five years ago R. W. Gerard (Science, 106, 289 
[1947}), made some excellent observations on the 
editing of scientific papers and editor-author relation- 
ships. I had made use of some of his points in trying 
to influence editorial practices in Australia, but it was 
not until some time later, when I came to submit a 
paper to a highly reputable American biological jour- 
nal, that I was able to appreciate fully the criticisms 
made by Gerard of the methods of some editors. My 
experiences with that journal show that the arguments 
of Gerard and others have had no effect at all on some 
editors. A simple recital of the events as they oceurred 
will, I think, be as effective as any amount of plead- 
ing, for they carry their own emphatic condemnation. 
They may perhaps serve to bring once more to the at- 
tention of scientists the very unsatisfactory situation 
that still exists in editor-author relations. 

I submitted my manuscript—a lengthy review arti- 
ele—in July 1949. In November 1949, I was informed 
by the editor that it would be accepted for publica- 
tion, subject to certain alterations that were necessary 
in order that the paper should conform to the style 
of the journal (e.g., deletion of the summary, incor- 
poration of footnotes into the text, and changes in 
the list of references). The request for such altera- 
tions was, of course, reasonable and normal, and I 
met it fully. In January 1950, the editor informed me 
that he was now turning the altered manuscript over 
to an associate editor for “editing for the printer.” 
In my innocence I imagined that this would mean the 
insertion on the manuscript of instructions to the 
printer regarding type style, spacing, ete. 

To my complete surprise, in October 1950, I re- 
ceived a letter from this associate editor stating that 
the galley proof was on its way to me, and that it 
incorporated a number of changes that he had made 
in the manuscript. He outlined the principles he had 
followed in arriving at these changes, all of which 
related only to my use of English, and said he hoped 
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I would feel perfectly free to restore my wording in 
any instances where I thought the change had not been 
for the better. When the galley proof arrived on Nov. 
3, it. beeame apparent that several hundred changes 
had been made, few of which could be justified in 
my view, and many of which changed my meaning or 
were completely arbitrary. I was obliged to restore 
my original wording in a great many cases, although 
I did my best to avoid unnecessary restorations; I 
justified the restorations in a lengthy letter to the 
editor. 

In a letter dated Dec. 5, the associate editor con- 
sented to only about one third of these restorations. 
He said he was forced to “cancel” the remainder, 
“unless you would like to pay for the alterations,” 
which would cost some $71.00. Since the journal was 
due to be issued by the end of that very month, I 
cabled the editor that I had regretfully to insist that 
all my changes in the galley should be allowed to 
stand, and that I was trying to arrange for payment 
of the necessary $71.00. I confirmed this in an air mail 
letter, in which I explained that I had already ac- 
cepted all the changes I could possibly agree to and 
that, if he could not accept my decision, I would 
have no alternative but to withdraw the paper. To 
the cable the editor replied, on Dee. 20, that he re- 
gretted that before my cable was received the galley 
was in the printing presses, and that “under no cir- 
cumstances could I stop or interfere with the manu- 
facturing schedule of the Press.” My air mail 
letter was never answered. 

From this sorry little history the following facts 
stand out: (1) The paper that was published was 
not the same paper that I was told had been accepted 
for publication. (2) In spite of a period of nine 
months between the acceptance of the paper and my 
receipt of the galley, my first intimation of hundreds 
of important editorial changes was in the galley proof, 
less than two months before the due date for publica- 
tion. (3) The editor’s statement that I was free to 
restore my original wording was a gesture without 
any substance, because most of my restorations were 
“rejected.” (4) The later implication that I could 
have all my restorations if I paid for them was quite 
improper. If the editor was in difficulties with his 
costs, that was due solely to the fact that he had 
allowed his own alterations to appear in the galley 
without taking the precaution to ascertain first 
whether they would be acceptable to the author. In 
any case, this supposed “offer” was as hypocritical 
as the assurance that I was free to restore my word- 
ing, for the galley had been returned to the printer 
before even a cabled reply could be received. (5) 
Statements were published under my name which I 
had expressly repudiated. Yet there was, of course, 
no editorial note to say that the author was not re- 
sponsible for all the words attributed to him. (6) A 
paper was published which its author had explicitly 
withdrawn. 

This whole correspondence, including the transfer 
of the proofs in both directions, was conducted by air 
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mail (except where cable was used), so that the dis- 
tance between Australia and the United States does 
not enter as a significant factor. 

That the events recorded under (5) and (6) above 
could occur at all in scientific publications (except by 
some accident or misunderstanding) must come as a 
shock to many scientists. One would have supposed 
that no extenuating circumstances of expense, incon- 
venience, or delay could possibly be held to justify 
such action. The dangers, both to science and to the 
individual scientist, that such action implies are too 
obvious to need mentioning. 

I have deliberately avoided any detailed consider- 
ation of the material points at issue between the editor 
of the journal and myself. My criticisms of the editor’s 
procedure, and of the ultimate outcome, would, I con- 
sider, have full force even if it could be established 
that, on every question in dispute in regard to the text 
of my paper, strict interpretation of English usage 
showed the editor to be right and me wrong. If, how- 
ever, the editor was in error in many instances, then 
the criticism is certainly strengthened. That this was 
in fact the case is shown, in part, by the editor’s own 
admissions in correspondence and his acceptance of 
one third of my restorations. Further, the paper in its 
original form was approved for publication by the 
leading Australian scientific institution to which I am 
attached. The professor of English at the Canberra 
University College, who has studied both the original 
manuscript and a duplicate copy of the galley proof, 
has written to me as follows: “. . . I should say that 
in general the editorial changes made in the galley 
sheets do not appear to depend on any important 
question of style or grammar, and that, as far as 
English is concerned, I see no reason why the prefer- 
ences of the author should not have been conceded.” 

All the documents in this case, including the dupli- 
eate galley proof with its restorations and the editor’s 
“rejections,” are on file. 

K. H. L. Key 
Division of Entomology 
Commonwealth Scientific and Industrial Research 

Organization 

Canberra, Australia 


THE editors of the Quarterly Review of Biology 
are sorry to have incurred the ire of their esteemed 
contributor K. H. L. Key, of Australia. At the same 
time, they would like it to be understood that the 
Quarterly Review of Biology has a literary tradition, 
as well as standards of scientific excellence, to main- 
tain. All manuscripts are edited for clarity of ex- 
pression, and ambiguities and inconsistencies of style 
are eliminated, insofar as possible. Some changes are 
no doubt trivial, but the over-all effect, it is hoped, 
is to improve without fundamentally changing the 
style of each author. During the past eight years, 
throughout which the present associate editor has 
edited the manuscripts of contributed articles, no con- 
tributor other than Dr. Key has made any complaint 
about the final wording or form of his paper. Many 
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have expressed appreciation. In the case of Dr. Key’s 
manuscript the editor assumed that, like so many of 
us, Dr. Key was rather lax and inconsistent in the use 
of verb tenses. He now realizes, sadly, that Dr. Key 
is never lax or inconsistent, but always says precisely 
what he means. 

It is our general policy, in handling manuscripts 
from foreign contributors, not to return the edited 
manuscript to the author prior to the printing of 
galley proof. The danger of lengthy delay in the mails 
or of the loss of a unique copy that embodies many 
days of editorial labor, is too great. Instead, galleys 
are printed on thin paper, and these are sent to the 
contributor by air mail, with a note that he is privi- 
leged to reinstate the original wording wherever the 
correct meaning has been altered or the change ap- 
pears undesirable. This practice has in other cases 
always given mutual satisfaction to authors and edi- 
tors, both before and since the present instance. 

It would be most desirable if all manuscripts could 
be edited soon after receipt. Unfortunately, the editors 
of the Quarterly Review of Biology must do all their 
editorial work as a spare-time service to science with- 
out monetary compensation, and over and above their 
other duties. It is generally impossible to commence 
work on one issue until the preceding issue is in press. 
As Dr. Key’s article was scheduled for publication in 
the issue of December 1950, the editing of his manu- 
script was begun in late August. It was due at the 
printer’s on Oct. 5, and the galleys were sent to him 
on Oct. 27. By the time Dr. Key’s returned galleys 
reached us, the issue in which his review was to ap- 
pear was already in page proof. Since he had written 
repeatedly to urge more speedy publication of his 
paper, the editors preferred not to hold up its chance 
of publication in the issue for which it had been 
scheduled. The returned galleys asked for reinstate- 
ment of the original wording in 287 instances, and an 
accompanying letter justified many of these. In 131 
instances (45.6%), including virtually all those justi- 
fied by the author, the original wording was rein- 
stated. Where the change in meaning appeared trivial 
and would at the same time require resetting of 
lengthy passages or entire paragraphs, the original 
wording was not reinstated. Alterations in proof must 
be made by hand, and are not only costly but also 
hazardous because errors commonly are introduced by 
the printer in making the corrections. In the case of 
page proof these errors, unfortunately, cannot be 
corrected. It may be pointed out, for example, that 
in making one correction of original wording desired 
by the author, the printer jumbled an entire line. One 
must decide whether making a change is worth the 
risk of further error, and decisions must often be 
made quickly to meet rigid printing schedules. The 
December number was scheduled to be issued on Dee. 
22, 1950. When Dr. Key’s air mail letter of Dec. 18 
arrived, with the first intimation that he would with- 
draw the paper if his demands were not met, the issue 
was already printed and could not have been with- 
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drawn either by him or by us. That we did not Jearn 
until too late of his adamant determination to insist 
on every item does not warrant or support his charge 
of hypocrisy. 

Considering the present communication from Dr. 
Key to Science, the editors of the Quarterly Review 
of Biology feel that it is most strange that 13 months 
elapsed after the article was published without any 
protest to them from the author in the meantime. 
They had supposed he was quite satisfied by the ac- 
claim with which the review was greeted. Since he 
evidently is not, they are willing to publish in the 
next issue of the Quarterly Review of Biology either 
of the following corrections, whichever one the author 
may prefer, although they feel that such corrections 
would more properly have been printed in the im- 
mediately succeeding issue of the journal. If, on the 
one hand, Dr. Key really feels that the paper is un- 
recognizable as his own, in spite of the opinion of 
the professor of English at the Canberra University 
College that the changes were not very important 
one way or the other, the following announcement ean 
be printed: 


Dr. K. H. L. Key, to whom authorship of the review 
article ‘‘ A Critique on the Phase Theory of Locusts’’ in 
the December 1950 issue of this journal was attributed, 
wishes it to be known that, because of editorial changes 
in the article, many of the views expressed are not his 
own, and he disclaims responsibility for them. 


The alternative would be to publish, as is customary, 
a page of errata, reinstating each of the 156 disputed 
words—e.g. : 


P. 364, col. 1, 1. 12: For ‘‘ With these physical differ- 
ences are correlated ...’’ read ‘‘ With these physical 
differences were correlated. . . .’’ 

P. 364, col. 1, 1. 25: For ‘‘. . . ph. migratoria can be 
transformed into .. .’’ read ‘‘. . . ph. migratoria could 
be transformed into. .. .’’ 

P. 364, col. 2, L 5: For ‘‘.. 


- which Uvarov quoted 
read 


. which Uvarov quotes. . . .’’ 


In conclusion, the editors of the Quarterly Review 
of Biology would like to indicate their complete agree- 
ment with the principles of good author-editor rela- 
tionships outlined by Ralph W. Gerard in Science, 
and referred to by Dr. Key. In practice, the pressure 
of printing schedules often creates difficulties, as every 
editor knows. The author will sometimes have to 
choose between compromise or postponement of pub- 
lication. For contributors abroad, as the present dis- 
pute reveals, a satisfactory agreement within the nor- 
mal schedule may be impossible, and a more leisurely 
schedule should be adopted. In the more recent pub- 
lication by the Quarterly Review of Biology of con- 
tributions from abroad, no difficulty has been experi- 
enced. 

Bentiey Gass 
Cart P. Swanson 
B. H. 
Department of Biology 
The Johns Hopkins University 
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Book Reviews 


Acids and Bases: Their Quantitative Behaviour. R. 
P. Bell. London: Methuen; New York: Wiley, 1952. 
90 pp. Illus. $1.50. 

This is another of the Methuen monographs on 
chemical subjects so invaluable as a pocket reference 
manual to specialists in the field. 

A brief history of concepts and definitions of acids 
and bases is followed by a discussion of acid-base 
equilibria in water in the two introductory chapters. 
Acid-base behavior in nonaqueous solvents is treated 
in the third chapter, and interionic attraction in the 
fourth. The relation of acid strength to molecular 
structure, with special emphasis on organic acids is 
discussed in the fifth chapter. Under “Acid-Base 
Catalysis” the author covers such reactions as neutral- 
ization, deuterium exchange, catalyzed interconversion 
of tautomers, and the acid hydrolysis of esters. A brief 
discussion of the G. N. Lewis theory of acids and bases 
closes the book. 

The text is accompanied by tables and graphs, with 
general references to periodicals. At the end of each 
chapter is a short list of general reference works and 
review articles. The author admits to incomplete cov- 
erage of the literature. 

Louise 

Department of Physics, Purdue University 


Pharmaceutical Calculations. 2nd ed. Willis T. 
Bradley, Carroll B. Gustafson, and Mitchell J. 
Stoklosa. Philadelphia: Lea & Febiger, 1952. 290 
pp. Illus. $3.75. 


This book is based on the original text by W. T. 
Bradley. It is well organized and contains many de- 
sirable new features, such as a discussion of significant 
figures, problems in dispensing pharmacy, commercial 
pharmacy problems, the use of logarithms and ex- 
ponentials, problems in H-ion concentration and pH. 
Stress is placed on significant numbers throughout 
the text. 

Illustrated examples are well chosen and clearly 
explained. All ingredients used in problems and pre- 
scriptions are common to current pharmaceutical 
practice. The book adequately accomplishes the pur- 
pose of the authors—to furnish a text concerned ex- 
clusively with the arithmetic of modern applied 
pharmacy. Some may be concerned over the inclusion 
of such material as isotonic solutions, saponification 
value, and other chemical problems; these, however, 
are phases of practical pharmacy. 

A satisfactory number of practice problems is in- 
cluded for each section, and a comprehensive set of 
review problems is included in the back of the book. 
The answers to the problems of certain chapters are 
given in full—for others only the answers to the odd- 
numbered problems. 

The binding and printing of the book are of good 
quality, and the format has been modernized and made 
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more attractive than the previous editions. This book 
would be a useful textbook for teaching the subject 
of pharmaceutical calculations and should prove use- 
ful to the student at all times for review of the arith- 
metic of pharmacy. 
W. BOENIGK 
M. L, 
School of Pharmacy, Medical College of Virginia 


Practical and Experimental Geography. W. G. V. 
Balchin and A. W. Richards. London: Methuen; 
New York: Wiley, 1952. 135 pp. Illus. $2.75. 

This unusual book by two British geographers can 
be of infinite value in a very practical way to teachers 
of geography and natural science. As far as the writer 
is aware, it represents the first attempt to present 
under one cover a comprehensive collection of tech- 
niques, mechanisms, and diagrams for explaining 
geographical principles to students. Although the 
authors have aimed the book at the secondary teacher, 
it can be equally useful to the instructor of elementary 
courses of college level. 

The book is divided into five parts of varying merit. 
The first, largest, and by far the best, presents a wide 
variety of devices by which earth-sun relations can be 
clearly and simply demonstrated. The mechanisms 
vary in complexity from a cardboard ball made from 
interlocking cardboard circles representing planes of 
meridians and parallels, to a mechanically ingenious 
tellurian constructed of Meccano parts, knitting 
needles, and rubber balls. Each is portrayed by clearly 
conceived and well-executed line drawings, and a list 
of necessary materials is included. Many of the ideas 
are novel and appear to have originated with the 
authors; others have been borrowed from British 
periodicals not widely circulated in America. 

The next three parts (landforms, meteorology and 
oceanography, and mapping) are much less original 
and far too brief. Some aspects are quite surprising— 
for example, the authors are apparently not aware 
that protractors may be graduated in per cent. Their 
mapping methods measure vertical angles in degrees, 
with the resultant involved calculations. 

Although nothing new is presented in the final 
section on cartographic devices, it does give a collec- 
tion of useful techniques for a beginning teacher. 

Despite its weaknesses, this handy reference book 
should be available to teachers and college instructors. 
It is practical, its suggestions are always feasible, the 
materials used are readily available, and the direc- 
tions and illustrations clear and lucid. If the request 
of the authors for additional ideas is heeded, a future 
edition, expanding the weaker portions of this first 
edition, should make an outstanding work. 

Ricwarp Logan 

Department of Geography 

University of California, Los Angeles 
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QUANTITATIVE ANALYSIS: 


Elementary Principles and Practice 
By Harvey Drenr, Iowa State College, and G. Freperick SmitH, University 
of Illinois. Provides a thorough grounding in chemical analysis, placing equal em- 
phasis on theory and practice, and stressing a sound knowledge of descriptive chem- 
istry. Includes a treatment of the versene method for determining the hardness of 
water, and the bathophenanthroline method for determining iron in water. Gives 


colorimetry equal rank with gravimetric and volumetric analysis. 1952. 539 pages. 
$5.00 


NON-AQUEOUS SOLVENTS: 


Applications as Media for Chemical Reactions 

By L. F. Auprietn, University of Illinois, and Jacon Kiernserc, University 
of Kansas. Presents pertinent theoretical and physico-chemical aspects of selected 
reactions with non-water solvents. It demonstrates the usefulness of non-aqueous 
solvents and suggests practical applications of these solvents in synthetic and 
other special fields of chemistry. Shows what can be done in organic, inorganic, and 
analytical chemistry, and what solvents may be used advantageously to effect specific 
reactions. 1953. 284 pages. $6.75 


VEGETABLE GROWING, Second Edition 


By JaMEs SHELDON SHOEMAKER, Ontario Agricultural College, Guelph, 
Ontario. Begins with a comprehensive treatment of the seed. Thoroughly revised, 
including much new material, with Dr. Shoemaker’s findings based on recent re- 
search, experimental studies, and successful modern growing practices. Classifica- 
tions and discussions of varieties and hybrids now include new introductions and 
are enlarged in significant ways. 1953. 515 pages. $6.00 


CYTOCHEMISTRY: A Critical Approach 


By J. F. Danre.u, Kings College, University of London. Applies the rigorous 
standards of chemistry and physics to cellular analysis. Critically evaluates the 
current state of research in cytochemistry, pointing out the steps necessary to 
soundly establish this science. Essentially, this new book is a manual of principles 
for the development of new cytochemical techniques. A publication in The WiLey 
BioLocicaL RESEARCH Series. 1953. 137 pages. $4.00 


NUMERICAL SOLUTION of DIFFERENTIAL 
EQUATIONS 


By Wi.t1am EpmMuND MILNE, Oregon State College. Offers methods for the 
solution of countless problems in varied scientific fields. Uses an elementary presen- 
tation, illustrating topics with numerical examples, and shows how to estimate the 
accuracy obtained in many of the most important applications. 1953. Approx. 280 
pages. Prob. $6.00 


PLANT ANATOMY 


By KaTuHerineE Esau, University of California. Emphasizes the developmental 
aspects of plant study, making mature structures understandable by considering 
their early formation. Based on extensive original observations and critical reviews 
of the literature. Abundantly illustrated, the style is clear, precise, and authoritative. 
1953. Approx. 720 pages. Prob. $9.00 


Send now for on-approval copies 


December 19, 1952 


440 Fourth Avenue, New York 16, N. Y. 
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74 x 10} inches, 
double column, 
clothbound, 


320 pages 


Symposia presented 
to commemorate the 
first hundred years 
of AAAS include 
42 papers by lead- 
ing scientists in thir- 
teen major fields: 


* Sciences of Society 

* Educational Potentials 

* Human Individuality 

* Food and Nutrition 

* World Health Problems 

* Sources of , 

* The Uppe 

Werks Navaral Re ’s Natural Resources 
es and Cytoplasm 

* High Polymers 

* Interactions of Matter and Radiation 

* Waves and Rhythms 


A.A.A.S. Publications 
1515 Massachusetts Ave., N.W. 
Washington 5, D. C. 


Enclosed find my check or money order 
in the amount of $...... for ...... 


copy of Centennial. 
ZONE STATE ......008 
8 


Meetings & Conferences 


Dec. 26-30. American Physical Society. Naval Ordnance 
Test Station, Inyokern, and California Institute of 
Technology, Pasadena, Calif. 

Dec. 26-31. AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SciENCcE (Annual). Hotel Jefferson, St. Louis. 

Dec. 27-28. American Chemical Society. Division of In- 
dustrial and Engineering Chemistry (Annual Chemical 
Engineering Symposium). Evanston, Ill. 

Dee. 27-29. American Mathematical Society (Annual). 
Washington University, St. Louis. 

Dec. 27-Jan. 3. Basic Seminar in General Semantics. In- 
stitute of General Semanties, Lakeville, Conn. 

Dec. 28. International Union Against Cancer and Inter- 
national Cancer Research Commission. Bombay. 

Dee. 28-29. Committee for the Scientific Study of Reli- 
gion. New York. 

Dec. 28-30. American Anthropological Association. Phila- 
delphia. 

Dec. 29. Society of the Sigma Xi (Annual). St. Louis, 
Mo. 

Dec. 29-31. Econometric Society. Chicago. 

Dee. 30. Mathematical Association of America, Inc. Wash- 
ington University, St. Louis. 

Jan. 9-10. American Group Psychotherapy Association 
(Annual). Henry Hudson Hotel, New York. 

Jan. 12-16. Society of Automotive Engineers (Annual), 
Sheraton-Cadillae Hotel, Detroit. 

Jan. 13-16. Highway Research Board (Annual). National 
Academy of Sciences—National Research Council, Wash- 
ington, D. C. 

Jan, 14-16. Conference on High-Frequency Measurements, 
sponsored by American Institute of Electrical Engi- 
neers, Institute of Radio Engineers, and the National 
Bureau of Standards. NBS, Washington, D. C. 

Jan, 17. Symposium on Blood (Annual). Wayne Univer- 
sity College of Medicine, Detroit. 

Jan, 19-23. American Institute of Electrical Engineers 
(Winter General). Hotel Statler, New York. 

Jan. 20-31. Inter-American Congress of Philosophy. 
Havana. 

Jan, 22-24, American Physical Society (Annual). Har- 
vard University, Cambridge, Mass. 

Jan. 26-27. Compressed Gas Association, Inc. (Annual). 
Waldorf-Astoria Hotel, New York. 

Jan. 26-29. American Society of Heating and Ventilating 
Engineers (Annual). Conrad Hilton Hotel, Chicago. 
Jan. 26-30. International Heating and Ventilating Ex- 

position. International Amphitheatre, Chicago. 

Jan. 30. Public Health Workshop, First District Dental 


Society of the State of New York. Hotel Statler, New © 


York. 

Jan, 30-31. Conference on Protein Metabolism (Annual). 
Bureau of Biological Research, Rutgers University, 
New Brunswick, N. J. 

Jan, 30-31. Western Society for Clinical Research (An- 
nual). Carmel, Calif. 

Feb. 2-4. Symposium in Fundamental Biology. Michigan 
State College, East Lansing. 

Feb. 4-6. Western Computer Conference. Hotel Statler, 
Los Angeles. 

Feb. 5-7. Southwestern IRE Conference and Electronics 
Show (Annual). Plaza Hotel, San Antonio. 

Feb, 12-13. Southern Weed Conference. Jung Hotel,. New 
Orleans. 
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Biological Stains | 


Will serve you well—as they have served thou- 
sands of biologists throughout the world for over 
thirty years. All of the stains in common use have 
been tested by the Biological Stain Commission. 

C & B Products are distributed by 
Laboratory and Physician Supply Houses 
Throughout the World 


Catalog Upon Request. THE COLEMAN & BELL Co., Inc. 
Manufacturing Chemists, Norwood, O., U.S.A. 


COLEMAN & BELL 


PHOTOVOLT 


Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
; Mod. 520-M 


Absorption and flame photometry. Colorimetry through 
microscopes. Scintillation measurements. Fluorescence 
trace analysis. Monochromatic color densitometry. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


Drying Problem Solved 
by New Method 


New, Niagara “Controlled Humidity” Method pro- 
vides air at precise conditions of temperature and 
humidity an rmits accurate variations of such 
conditions at will, in the range of 34°F. to 140°F.; 
also below 32°. if required. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. Operation is 
completely and reliably automatic; the so a is 
re-concentrated as fast as it is used. 

It is used successfully in drying processes, control 
of hygroscopic preventing moisture dam- 
ageto materials or instru- 


r ments, providing con- 
\ 


{ trolled atmosphere for 


tests and experiments. 
Units capacity 
ranges from 1000 c. f. m. 
to 20,000 c. f. m. 

Write for Bulletin 
No. 112; address Niagara 
Blower Co., Dept. SW. 
405 Lexington Avenue, 
New York 17, N.Y. 


December 19, 1952 


Bacto 
SENSITIVITY DISKS 


Bacto-Sensitivity Disks are sterile paper disks con- 
taining known amounts of the more commonly em- 
ployed antibiotics. 


Bacto-Sensitivity Disks are used in determining the 
relative sensitivity of microorganisms to antibiotics. 


Bacto-Sensitivity Disks are available in three con- 
centrations of the following antibiotics: 


BACITRACIN 
PENICILLIN STREPTOMYCIN 
CHLOROMYCETIN® TERRAMYCIN 
DIHYDROSTREPTOMYCIN AUREOMYCIN 
POLYMYXIN B (arrosporin®) 


DIFCO LABORATORIES 
Detroit 1, Michigan 


Leaflet No. 131 descriptive of Bacto-Sensitivity 
Disks available upon request 


FoR pauc 
= 
‘ 
4 
] 
ry 
l- 
n 
r, 


PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 toreign countries—at a yery low cost 

CLASSIFIED: 18¢ per word, minimum charge $3.60, Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rete listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is establi 

Single insertion $19.50 per inch 
times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads. omy must reach SCIENCE 4 

weeks before date of issue riday of every week). 


POSITIONS WANTED fii 


Artist, B.Sc. (entomology), M.A. (zoology), research in cytology, 
desires ition with enone and ability, preferably a 
center. Box 339, SCIENCE 


Entomologist, Ph.D. Specializing in insect ecology, taxonomy and 
merpnotasy. Three years’ experience teaching entomology, includ- 
ba applied ent, Prefer research position; will consider part or 
time teaching. Box 340, SCIENCE. x 


Geneticist, Ph.D., 40. Ten years research experience in plant breed- 
ing. Teaching experience. Good eo in planning and 
directing programs. Box 237, SCIENCE 12/19 


Philosophy, German literature, classical languages. Man. 
experienced, p ions, rect tions. 341, 


SENIOR PHYSICAL CHEMIST OR PHYSICIST 
JUNIOR PHYSICAL CHEMIST OR PHYSICIST — 


' The Materials Section of the Aircraft Nu- 
clear Propulsion Project has an oppor- 
tunity for a senior Physical Chemist or 
Physicist to head up a group conducting 
X-Ray defraction and _ crystallographic 
studies on high temperature materials. 
A background in the handling of single 
crystals desired but not required. 


There is also an opening for one junior 
individual to work in this area of activity 
in the Materials Section. 


The Aircraft Nuclear Propulsion Project 
is engaged in the development of a power 
plant for aircraft propelled by nuclear 
energy. 


For additional information and 
application please write today. 


GENERAL ELECTRIC COMPANY 


Mr. J. R. Rosselot, 
P.O. Box 132, Cincinnati 15, Ohio 


Please do not apply if 7° ur best skills 
are being used jor vit ol deboass work, 
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POSATIONS 


Graduate research assistantships available in — Study for 
advanced degrees. Stipend $1,500 per year. rite to Chairman, 
Physics Department, Florida State University, Tallahassee, 
Florida. 12/5, 12, 19. 


—The 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


a 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 
DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established, 


Single insertion 
7 times in 1 17.50 per ineh 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1! year 12.50 per inch 
For PROOFS on display ads. copy must reach SCIENCE 4 
weeks before date of issue ( tiday of every week). 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files | are willing to sell 
at high market prices. Write Dept. A3S, CANNER, INC. 
19, Massachusetts 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Comptes libraries—Sets and runs—Single titles 
Also, please send us your want lists. 
STECHERT - HAFNER, ES. 
31 East 10th St., New Y 


WANTED TO PURCHASE .. . } Sets and runs, foreign 


SCIENTIFI PERIODICALS and domestic. Entire 


libraries and smaller 
and BOOKS collections wanted. 


WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N, Y. 


PROFESSIONAL SERVICES || 


FOOD RESEARCH 


LABORATORIES, asec, RESEARCH 
Founded 


Oser, Ph.D. Director 


Biological, Nutritional, Toxicological! Studies 
for the Food, Drvg and Allied Industries ‘ 
48-14 33rd Street, Long Island City 1, N.Y. 


——e ANALYSES 


LOOK AROUND... 


number of satisfied advertisers using small-space ularly in 
issue of SCIENCE—proof thet these ade ads get 
results! I a have a product or service of interest to scientists, 
a not advantage of this low-cost means of increasing your 
profits! 
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ihe MARKET PLACE 


OOKS + SERVICES + SUPPLIES + EQUIPMENT 


PROFESSIONAL SERVICES — 


LABORATORY SERVICES 


in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 

Screening of compounds for insecticidal, 
fungicidal and bactericidal properties 


Biological evaluation and chemical 
determination of insecticides 


Peet Grady and C.S.M.A. aerosol tests 
Warfarin assays 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 ° MADISON 1, WISCONSIN 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 

your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


SUPPLIES AND EQUIPMENT 


2-HYDROXY-3-NAPHTHOIC ACID HYDRAZIDE 


For aoe * of Conjugated Steroids and Histochemical 
of K ‘oids 
Descriptive Literature and Prices on Request 


DAIJAC six tances St. Leominster, Se 


TRANSPARENT BOXES 


For small OBJECTS G SPECIMENS 
Useful in ALL LABORATORIES 
Fine for Home Workshops, etc. 


Write for New Literature S-TPB 


R. P. LABORA TORISS, Inc. 
117 Liberty St New York 6, N. Y. 


AVOID DELAY ... . Cash in Advance payment 
Must be enclosed with ALL classified ads. 
See “Charges and Requirements” 


SUPPLIES AND EQUIPMENT 


STAINS 


STARKMAN Biological Laboratory st 


20 for $1.00 | 


7-8171 for complete price list. 


BIOS LABORATORIES, INC. 17 West 60th Street 


All AMINO ACID natural aynthetic 
Rare Sugars, Biochemical Products, Reagents, New 
Pharmaceuticals in stock, Write or phone PLaza 


New York 23, N. ue 


PRINTED SCIENTIFIC LABELS 
Insect Labels: oN ecological, order, family, 


lector, collection. 
Botanical labels: for herbarium sheets, with or without 
order and family names. 
Also: Bird, mammal, fish labels. 
Average price: $2.75 a thousand. Queries welcome 
regarding your TT} needs. 


7 HYPOPHYSECTOMIZED RATS 


Rinne to all ints via Air Express 
or write 


HORMONE ASSAY LABORATORIES, INC. @ Ave. 


C. P. AMINO ACIDS 
= 


for 
M. CHEMICAL LTD. 


1651 — 18th St. Santa Monica, Calif. 


Are YOU seeking... 


a new position, or new personnel? 


replies received from ONE 

A] classified ad in SCIENCE... 
Your ad here will get results! 
Send your ad NOW! 


December 19, 1952 
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ILLUMINATOR 


BONE-DECALCIFICATION 


Using Zirconium Arc Lamp For speedier action . . . 


better tissue preservation 


WIN-3000 
for (Permutit Z®) 
PHOTO-MICROGRAPHY 


Am. Jour. Clin. Path., 
21:475 (May) 1951. 


Mikrark Illuminators provide an intense, cool 
point source of light through the use of the new 


100 watt Zirconium bulb. This steady light source lL 
is ideal for microscopy and photo-micrography. 
It is the correct color temperature for full color 


pictures. MODEL C-100 with improved cooling 
system illustrated. 
Write for further details or demonstration to 


J. BEEBER co, wc. | ne 


838 Broadway, N.Y.C. AL. 4-3510 1450 BROADWAY, NEw YORK 18, N. Y. 
1109 Walnut Street, Philadelphia 


Some Fundamental Aspects of the Cancer Problem, 1937, Out of print. 


MAMMARY TUMORS IN MICE, 1945: 


10 contributors, VIII + 223 pages, 7'/% x 10¥2, clothbound, double column, illustrated, 

$3.50. Cash order price to A.A.A.S. members $3.00. 

. . « Coordinated knowledge of cancer of the breast in mice. 

. . « It cannot fail to stimulate interest and further research efforts in one of our most 
fascinating and important biological problems. 

. . « Prepared by members of the staff of the National Cancer Institute. 


A.A.A.S. Research Conference on Cancer, 1945, Out of print. 


APPROACHES TO TUMOR CHEMOTHERAPY, 1947: 


93 contributors, X +442 pages, 7% 10¥2, clothbound, double column, illustrated, 

$7.75. Cash order price to A.A.A.S. members $6.50. 

. . . A progress report, addressed largely to future workers. 

... » An important and trustworthy reference book. 

. . » Planned under the auspices of National Cancer Institute, Memorial Hospital of 
New York, Sloan-Kettering Institute for Cancer Research, Lankman Institute 


of Philadelphia, and others. 
TO: AAAS, 1515 Mass. Ave., N.W. 


Washington 5, D. C. 
Enclosed is $......... Please accept my order for 
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Cancer Therapy 


Cobalt-60 
Needles and 
Accessories 


Interstitial 


130 
SAN 


for 


Cobalt-60 needles offer the radiologist several im- 

portant advantages for interstitial therapy. 

Because the needles are available at a low price, a great 
variety may be purchased; special needles can be custom made, 
e.g., double strength at end positions; there is no possi- 
bility of leakage since there are no gaseous radioactive daughter 
products; soft beta radiation is completely 

filtered by the steel sheath; there is less damage to 

tissue because of the sheath’s small diameter; 

danger of needle breakage during insertion and handling 

is practically eliminated; and the uniformly irradiated 
Cobalt-60 wire cannot have or acquire an uneven 
distribution. 

Tracerlab has available all the necessary accessories such as needle 
inserting forceps, needle pushers and extractor, and a shielded 
needle container. 


Please request Pamphlet R-46 for complete details, including 
several pages of valuable information regarding needle dosage rates. 


HIGH STREET, BOSTON 


PABLO AVE., 


BERKELEY 


Chicago, Washington, New York, Berkeley, Calif., Houston, Los Angeles, Paris 
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AO BINOCULAR MICRO- 
SCOPES—provide natural 8° 
convergence and exceptional 
eye comfort for extended ob- 
servations, ~ 


VY 


AO MONOCU- 
LAR MICRO- 
SCOPES—labora- 
tory “‘work horses”’ 
for counting, identi- 
fying, studying the 
effects of process- 
ing and many other 
duties. 


| Completes the 
AO POLARIZING MI- e 


talline materials, both natural 
end man made. Whatever the requirements of your laboratory, 


you'll find the right microscope in the extensive AO 
Spencer Line. Besides the various types shown at 
left there are numerous special purpose instru- 


AO RESEARCH MICRO- 


SCOPES—utmost _ versatility ments, illuminators, stages, measuring and counting 
thet ee Sore discs, and other accessories. Throughout the line 
you'll find consistently high quality optics and long- 


lasting smoothness in mechanical movements. 
Many models provide such modern features as 
“auto-focus”, “adjustable tension”, and “built-in 
AO PHASE MicRO- illumination”. 


SCOPES—essential for exam- 
ining highly transparent living 


crenata, andother | Every AO Spencer instrument is backed by 100 a 
: years of precision instrument manufacture—your 2 
assurance of lasting satisfaction and service that’s gh 
always available. Write for literature today. fn: 
“trouble shooter", provides > 


vivid, erect three-dimensional 


ae! American @ Optical 


ing and quality control. 


COMPANY 


INSTRUMENT DIVISION ¢« BUFFALO 15, NEW YORK 
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